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The British Association and Imperial Unity 


HERE are plans for ensuing peace which 

may seem on a hasty or superficial view to 
have little or nothing in common. A closer analysis, 
however, shows that, in many instances, points of 
contact are exhibited such that men of good will, 
seeking to save our civilization from the dangers 
the 
greatest 


that beset it, may find in structure of 


very divergent plans some common 
measure which will make possible effective united 
action 

The policy of the British nation, as it is ex- 
pressed by the National Government, is one of 
frm support of those principles of collective 
security set forth in the Covenant of the League 
of Nations. To that end is the national scheme of 


rearmament directed; to that policy—a policy 
which recognizes that the older method of denying 
to one’s opponent the justice which one claims for 
one’s self is neither right in morals nor effective 
we are committed over and over again, 
It is the 


plain duty of every citizen who supports that 


in action 
if words have any binding significance. 


policy to use to the utmost such powers as he 
possesses to bring the ideals of the Covenant of 
The 
need is urgent, and opportunities, once lost, are 


the League of Nations into the realm of fact. 


not likely to recur. 

What part can the man of science play in this 
world-drama ? His responsibilities are great and, 
while he cannot, in common fairness, be asked to 
shoulder all the blame for the misuse of the great 
gifts which the genius of his predecessors and 
contemporaries has showered upon mankind, it is 
in some measure his responsibility in that he has 
placed dangerous weapons in the hands of those 
whose minds are not mature enough to use them 
wisely and well. 





Mayhap the man of science himself, considered 
This is 
possible, but unlikely, for the scientific worker 


as a social animal, is still in that stage. 


to-day is showing himself increasingly alive to 
the importance of the impact of the advance of 
knowledge on society, whether the society be that 
and the toast 
“Here’s to science—may it never be of any use 


of the nation or the world at large, 


to anyone at any time” is drunk with less and 
less enthusiasm as the century grows older. 

that more 
clearly shown than in the programmes of the 
British Association. Some years ago, the Council 


Nowhere is increasing awareness 


considered carefully how the Association, within 
the 
profitably assist 


framework of its constitution, could most 


towards a better adjustment 
between the advancement of science and social 


progress. Effect has been given to these con- 
siderations by specially distinguishing papers, 
addresses and discourses which have a direct 


bearing on the relations between science and the 
interests of the community, and by arranging 
that, at each annual meeting, a proportion of the 
work of the meeting shall be devoted to the 
elucidation of such problems. 

The efforts made in this direction have been 
widely recognized and appreciated, but are they 
a sufficient contribution to the general problem ? 
Such work, though it makes contact with imperial 
and international matters in so far as it concerns 
itself 
yet barely touches the fringe of those problems 


with social questions of wide interest, 
which, unwisely and irrationally attacked, may 
lead the world down the ringing grooves of 
change to a goal which shall see the shattering 
of all those ideals for which a sane civilization 


stands. 
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The problem is as much emotional as rational. 
Even if the Association directly concerns itself— 
as we earnestly hope it will—with finding scientific 
solutions for some of the social and economic 
problems which deface and weaken the structure 
of our international relations, such rational solu- 
tions will be but one step towards that freedom 
from national animosities and clashing interests 
which is the greatest guarantee of international 
peace. 

For the British nation, the first guarantee of 
peace, internal or external, is a united Empire, 
united, not by the bonds of self-interest, en- 
lightened or not, but by a sympathetic under- 
standing of each other's difficulties and problems ; 
and that is equally true of the relations between 
nation and nation. It is the creation of a friendly 
spirit of good will that matters most, and it is a 
favourable omen for the future that the Associa- 
tion, in the most recent of its activities, is directing 
its energies towards a task which will assuredly 
increase the spirit of good will and understanding 
between the constituents of our Empire. The 
sending of a delegation nearly a hundred strong 
to the silver jubilee celebrations of the Indian 
Science Congress Association is an event unpre- 
cedented in the history of the British Association. 
Over-seas meetings are an old-established feature 
of the Association’s work, but the sending abroad 
of an independent delegation during the year of 
an ordinary meeting at home is quite another 
story. Lord Rutherford, with his accustomed 
wisdom, quickly perceived the importance of this 
step, and his considered opinion, expressed with 
that lucidity and emphasis which were part of his 
being, was that the Association could undertake no 
more important work than that of sending delega- 
tions to outlying parts of the Commonwealth, and 
that the success of the British Association in days 
to come would in no small measure depend on the 
development of its activities in these important 
directions. 

Lord Rutherford, in more regions of thought 
than that of physical science, had an uncanny 
gift for seeing the answer to the sum without 
going through the dull mechanick process of 
working out the algebra, and in this matter, as 
in many others, it is more than likely that he 
spoke with a wise prevision. The British West 
Indies, Kenya Colony, Majaya . . . each has its 
problems, social, educational and scientific, and a 
visit by a delegation from the Association to 
one of these Dependencies, or to those greater 
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Dominions which already know something +t firs 
hand of the Association’s activities, wold he 
welcomed as giving to the region visite! some 
direct knowledge of the most recent adva ices jp 
science, affording an opportunity for the dis ussion 
of special problems, and, more than all, 0: culti. 
vating that spirit of mutual aid which is at the 
root of all healthy social life. Is it too much to 
hope that, within the next few years, we s! 
a delegation formed which shall carry a message 
of good will to the British West Indies ? 

The work of such delegations by no means 
exhausts the possibilities. The Association carries 
on much of its work quietly during the intervals 
of its meetings by means of research committees, 
appointed at the annual meeting. The researches 
of these committees have done much to systema. 
tize and clarify our knowledge, and in many 
instances have resulted in important adiditions 
thereto. It is sufficient here to instance the work 
of the great committee on Electrical Standards 
and of the committees on Seismological Investiga- 
tions and on the Calculation of Mathematical 
Tables. There are many Imperial economic and 
other problems which might profitably be attacked 
by research committees acting under the egis of 
the Association. It would be very desirable, also, 
to extend hospitality more frequently to students 
from the outlying posts of the Empire who desire 
to take part in the ordinary meetings of the 
More than this, there are possibilities, 


ll see 


Association. 
so far imperfectly explored, of sending delegations 
to the meetings of sister Associations in other coun- 
tries, thereby doing something to promote that 
atmosphere of mutual understanding which is such 
a powerful dissipator of jarrings and jealousies. 

Each of these activities, considered as a con- 
tribution to the causes of Imperial unity and of 
international peace, may be in itself a little thing ; 
but a little thing well done is a very great thing, 
and, indeed, the sum total of these matters is far 
from being small. The prosecution of these tasks 
will involve the Association in grave financial 
responsibilities, responsibilities which for these 
great causes are well worth incurring, and the 
Association could raise no more enduring monu- 
ment to the memory of the great physicist who 
has so recently left us, than by the institution of a 
series of delegations to be known for all time as 
the Rutherford delegations, and to be charged 
with the duty of fostering the unity of the Empire 
by carrying the lamp of science and learning to 
her uttermost dependencies. 
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A Philosophy of Science 


Through Science to Philosophy 

By Prof. Herbert Dingle. Pp. vii + 364. (Oxford : 
(arendon Press; London: Oxford University 
Press, 1937.) 158. net. 


ROF. H. DINGLE here expounds a philosophy 

of science on a purely phenomenalist basis. It 
is the kind of philosophy that no one believes in 
except at the moment of philosophizing, and for 
that reason is difficult to work out systematically 
without lapsing into more ordinary ways of think- 
ing. Nevertheless, the effort is worth while as 
providing a test case. We can discover the primary 
wsumptions necessarily presupposed in scientific 
thought only by the method of working out 
extreme theories which try to dispense with or 
ontradict common assumptions. In the reviewer’s 
opinion, some of Prof. Dingle’s assumptions are 
wrong and his theory will not work, but he has 
made a valuable contribution to thought in that 
he has developed this type of theory more clearly 
and consistently than others who have put forward 
phenomenalist or positivist views. In particular, 
it is far better than the efforts of those who call 
themselves Logical Positivists, who have so en- 
tangled themselves in an impossible logical or 
linguistic theory that they never get so far as to 
discuss anything of interest. 

The author’s main assumptions may be set out 
as three negative and five positive statements. 
(1) There is no ‘external world’ about the nature 
of which science gathers information. (2) The 
common-sense dualism of matter (as something 
existing on its own and moving and extended in 
space and time) and mind (as something which 
is aware of matter) is to be rejected. (3) The 
common-sense theory of ‘physical objects’, 
namely, that there are things, like tables and 
hairs, to which certain groups of perceptible 
qualities necessarily belong, is to be rejected. 
The concept of ‘physical objects’ Prof. Dingle 
considers to be not merely crude and needing 
refinement, but also definitely incompatible with 
scientific method, and therefore to be totally 
rejected. The positive assumptions are as follows : 
(1) The starting-point for science is simply my 
awareness of the data of my sense experience, 
interpreted in a solipsist sense, as though I were 
the only observer. (2) The only dualism admitted 
is the contrast between fact (or experience) and 
reason (or the concepts used in co-ordinating facts). 
(3) Experience consists of present and past data ; 
ultimately of ‘atoms’ of experience which can 





be grouped at will into ‘molecules’ of experience. 
All reasoning processes necessarily deal with past 
experience or memories. (4) My own private 
experience is expanded by including ‘pseudo- 
experience’ due to communications from other 
people. That is to say, spoken or written words 
are not taken simply as they are, but as repre- 
senting what might have been my own experience, 
and so take their place in memory as representa- 
tives. (5) Science consists in correlations between 
atoms of experience made by means of concepts, 
which are creatures of reason created for this 
purpose and to be altered as required, within the 
limits of the laws of logic. 

On these lines, Prof. Dingle proceeds to expound 
modern physical theory. In fact, he is able to 
deal very easily with a number of outstanding 
problems and paradoxes; such as causality and 
the uncertainty principle, the treatment of unob- 
servables, the puzzles of time measurements, and 
the question whether the universe is ‘running 
down’. Incidentally he criticizes views expressed 
by Sir Arthur Eddington, Prof. E. A. Milne and 
others. All these subjects are dealt with in a very 
interesting way and, granted the assumptions, the 
conclusions are reasonable. What it comes to is 
that ordinary physical theory can be translated 
into Prof. Dingle’s language without apparent loss 
and, in some respects, with considerable gain 
in simplicity and clarity. The difficulties of 
his theory do not lie here, but further back 
in his repudiation of physical objects and what 
he says about fact and reason. The stumbling- 
block is not physical theory but the process of 
observation. 

It is the function of reason, Prof. Dingle says, 
to find correlations among facts. The facts are 
simply my memories. But memory may deceive 
me, and give me apparent facts which refuse to 
be correlated, as when I forget things or remember 
them wrongly. Such facts, he explains (pp. 62, 
163-164, 188 seg.) are rejected as physical facts 
and become merely psychological facts. That is 
to say, if I remember something which does not 
fit in with my theories, I take it as being no part 
of the world of physics but as a peculiar mental 
process, the causes of which the science of psycho- 
logy might be able to explain if it were sufficiently 
advanced. This seems to make things too easy. 
It leaves us wondering why investigators take all 
the trouble they do to investigate a non-existent 
external world and why physical theories are so 
complicated as they are. 


96 


The author’s views on the subject of observation 
are perhaps not unfairly represented by his state- 
ment (p. 292): “When we say we see a star our 
experience is simply that of a bright point.” 
Notice the word ‘simply’. What about the tele- 
scope which had to be designed, built, adjusted, 
maintained and finally directed towards some 
definite part of the sky ? If we did not bother to 
do any of these things ourselves, other people did 
and in their manipulations they were making use 
of the common-sense theory of physical objects and 
not of the author’s theory. Even if we merely walk 
out of doors and look at the sky, our actions imply 
the existence of physical objects, our own bodies 
among them. The weakness of the phenomenalist 
theory comes out in the very inadequate account 
of biology in Chapter vi. The biologist has always 
clung firmly to a belief in physical objects. The 
weakness is also seen in the seventh chapter, which 
deals with psychology. If it is only the psychology of 
my own mind, there is no difficulty. But the author 
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says that the actions of other people are **}sycho. 
logical movements”. How do these differ fro 
physical movements ? If it is because they ap 
incompatible with physical laws, then p)iysical 
laws are false or the observations mistaken. | 
they are compatible, what is the distinction | The 
distinction is clearly one which Prof. Dingle jg 
debarred from pointing out, namely, thai they 
proceed from a peculiar type of physical object, 
the type to which I myself and other people belong. 
It is probably quite true that the formulation of 
physical theory does not require physical o} jects 
but it does not follow that the concept must be 
abandoned, much less that it is incompatible with 
scientific method. 

In conclusion, this is a stimulating book, always 
clear and often witty. It should be a useful 
corrective for experimental scientists lapsing into 
dogmatism, but may be dangerous reading for 


mathematicians. 
A.D. R. 


Forests and Forestry in West Africa 


The Forests of West Africa and the Sahara: 
a Study of Modern Conditions. By Prof. E. P. 
Stebbing. Pp. viii + 245 + 49 plates. (London and 
Edinburgh : W. and R. Chambers, Ltd., 1937.) 
15s. net. 


[= author early raises two debatable issues : 

he considers that (1) the general use of the 
word ‘savannah’ in Africa is wrong; and (2) the 
use of this wrong term has misled both forester 
and layman into thinking that savannahs are 


useless and cannot be improved upon. The 
reviewer disputes both these points, on the grounds 
that (1) the savannahs of Africa to-day conform 
to the ecological type recognized as such, irre- 
spective of their origin ; and (2) Nigeria possesses 
some 8,000 square miles of savannah reserves, 
most of which have been under ameliorative treat- 
ment for many years, which refutes the second 
contention. Elsewhere in West Africa it may hold 
good, but the most recent literature and informa- 
tion (Marshall, “Gold Coast’; also Moor, Proc. 
Brit. Emp. for Conf., 1935) on the subject indicate 
a definite change in opinion. 

The main points emphasized, however, in the 
early chapters (i-v) are the menace of soil im- 
poverishment in West Africa, and that the present 
position is one of considerable danger. Here the 
author is certainly right. The cause, as in many 
other parts of the world, is man’s misuse of the 
land, as a result of which considerable areas have 


become depopulated. Sand displacement would 
be a better term to use than sand accumulation, 
as apart from local drift-hollows and special 
localities (for example, Ténéré dunes) the move- 
ment is one of erosion ; the drift soils seen to-day 
were laid down in a recent period of depression. 

Incidentally, M. Aubréville, Inspecteur Principal 
des Eaux et Foréts, states (Aubréville, “Report on 
Colonie du Niger, 1935”) that the Saharan dunes 
shown in the photograph facing p. 16 are ancient 
fixed dunes temporarily exposed by the removal 
of the millet crop; nevertheless, the exposure 
materially aids erosion. Prof. Stebbing rightly 
argues that a proper programme of reservation 
will do much to improve matters, but in connexion 
with this, on pages 39, 43-44, suggests that the 
selection of forest reserves should be done by the 
political and not by the forest officers; later 
on (p. 45) this is contradicted, and it certainly 
does appear uneconomic to allow a political officer 
to carry out scientific and technical duties when 
officers specially trained for the purpose are avail- 
able. It is the generally accepted practice that, 
while the support of the political officer must 
always be enlisted, and while he settles the 
reserves, their actual selection rests with the 
forester ; and, as by this means one West African 
country has added 5,000 square miles of reserve 
to its forest estate within the last five years, it 
would seem wrong to depart from it without 
cogent reasons. 
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The author gives some excellent advice in regard 
to reserve selection, but on p. 46 makes a 
statement that cannot go unchallenged: “So far 
the idea that the commercial forest is the only 
thing to look for and reserve has held sway, to 
the exclusion, or almost exclusion, of the equally 
important agricultural issues. ” This is not 
3 in any of the English colonies ; and reference 
to almost any report in West African forests from 
Moloney’s time (“Sketch of the Forestry of 
West Africa’, 1887) to the present will reveal that 
the value of protection forests and the aid they 
give to agriculture has ever been strongly em- 
phasized ; indeed, this formed a marked feature 
of the policy laid down by Sir Frederick (now 
Lord) Lugard (‘‘Political Memoranda’’, 1918). 

The suggested establishment of two great 
reserved zones right across the country is im- 
portant ; it is assumed that only forest (that is, 
savannah or ‘fringing forest’) within these zones 
will be reserved. While these belts of reservation 
will be of undoubted value, it is not made clear 
that they in themselves are not sufficient to form 
a ‘climatic barrier’, unless supported by inter- 
vening and well-distributed reserves of consider- 
able magnitude; thus while concentrating to 
some extent on these ‘tension belts’, the interacting 
factors that justify reservation must be reviewed 
and used as the real guide to reservation through- 
out the country as a whole. But why omit the 
‘rain forests’ ? Apart from their commercial value 
(£500,000 annually) and apart from their strategic 
value, generally lost sight of, their situation gives 
them immense climatic significance. 

The rotational treatment of farmland suggested 
in Chapter vi on a bush-fallow system improved 
by tree planting can only do good, and will 
particularly benefit those regions where so-called 
‘land-hunger’ (that is, soil degradation) has reached 
an acute stage. 

The organization in the Ivory Coast service 
(Chapter vii) is of interest. The comparison, 
however, would, for obvious reasons, have better 
been made with the Gold Coast rather than with 
Nigeria ; the Nigerian organization (p. 63) is 
not correctly described, and consequently except 
from an academic point of view many of the 
observations on pages 64-68 lose much of their 
value ; the same applies to certain remarks in the 
summary. 

From a forester’s point of view, Chapters viii-—xii 
are the most useful in the book. They deal in 
considerable detail with different sylvicultural 
operations in parts of French and British West 
Africa. The field nurseries of the Ivory Coast under 
natural shade appear excellent, and it is also 
clearly shown that nursery methods depend not 
only on their locality but also on the specific 
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purpose of the nursery. The fact that it is often 
easier to have too much shade in the dry zone 
than in the wet, as observed in the Ivory Coast, is 
well illustrated in the Nigerian photographs on 
p. 88. Stump-planting introduced into Nigeria 
in 1923 met with instant success, and apparently 
spread to the French colonies about ten years 
later ; in 1935 Aubréville refers to it as a novel 
and savage, though successful, method. The 
different technique in Sierra Leone attracts atten- 
tion. The records of ‘rain forest’ improvement 
work, too, are of considerable value and make 
interesting reading, collated as they are from 
several sources. 

Some minor notes or corrections should be 
made in regard to the above chapters, namely : 
Tabe Nursery photograph (p. 89) “Acacia” should 
read “Cassia’’. Research in Togoland into the 
Iroko gall (Phytolima lata) occurred so early as 
1912. Olokemeji Reserve is 25-19 square miles, 
not 2,519 acres. The sandalwood trees felled at 
the author’s request at Olokemeji were scented, etc. 

Details of the Ivory Coast forest concessions 
have been known officially in England and the 
Coast for some years, but the actual concession- 
aires’ technique has not been recorded in English, 
nor previously has any direct comparison been 
made between French and English methods. The 
striking difference is the single tax paid by the 
English concessionaire and the numerous petty 
exactions levied on his French opposite number ; 
the ultimate amounts paid are approximately the 
same. Rents are not charged on concession in 
English colonies, as they would fall unduly hard 
on the African concessionaire. 

The concessionaires’ methods differ somewhat, 
mainly because in the Ivory Coast certain factors 
necessitate a closer utilization and so more detailed 
‘cruising’ methods. Such factors include a lower 
rate of wages, lower minimum girth-limits and a 
less particular market. Is it not a misprint to say 
that the English concessionaires only look three 
months ahead ? The short account of Ijora mill, 
as the author says, proves an exception to the 
common belief that Government cannot manage 
a business concern, but the conversion percentage 
is startlingly high. 

Coming from such a facile and distinguished pen 
as the author’s, the publication is a little dis- 
appointing, and there are some noticeable omis- 
sions from a book which gives a ‘wide grasp’ of the 
forests of West: Africa and which is a study of 
modern conditions. These omissions are the more 
marked as certain other operations are treated 
with such detail. For example: Why barely 
mention the Nigerian enumeration surveys ? They 
were in full force in 1934. Ameliorative treatment 
of savannahs, initiated in Nigeria on an extensive 
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scale almost twenty years ago and with markedly 
good results, is not mentioned ; indeed, by implica- 
tion, its existence seems to be almost denied. 
Tsetse, for years a serious difficulty in forestry, is 
avoided. 

Exploitation on the Gold Coast, one of the largest 
exporting countries in West Africa, with its own 
peculiar problems, is not referred to. No reference 
is made to progress in reservation: there are 
other omissions. The early wide view taken on 
desiccation, followed by the detailed treatment 
given to certain work, together with the omissions 
of at least equally important work, make the 
whole appear somewhat disconnected and almost 
misleading to anyone unacquainted with West 
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Africa, and gives the impression that the country 
still deserves its former description of “West 
Africa the Elusive”. It is a pity, too, that no 
mention is made of earlier work done by such 
men as Punch, Foster, Chevalier, Thoripson, 
Unwin, Reder and others. On the other hand. 
attention has rightly been directed to the dangers 
arising from soil misuse and impoverishmen:, and 
many of the sylvicultural and utilization ‘ctails 
collected together for the first time will prove 
very informative to West Africans and to those 
interested in that sub-continent. A good map 
would have enhanced the value of the work - the 
photographs throughout are numerous an ex. 
cellent. J.R.A. 


Developmental Abnormalities of the Eye 


Developmental Abnormalities of the Eye 

By- Dr. Ida Mann. (Published for the British 
Journal of Ophthalmology.) Pp. xi+ 444. (Cam- 
bridge : At the University Press, 1937.) 50s. net. 


ss | ‘BE dependence of the empirical sciences on 

the pure sciences, and the essential value of 
research in the latter, even although at the time 
it seems merely academic and of little practical 
utility, if the former are to evolve on rational lines, 
are nowhere better exemplified than in the 
advances which have taken place in our knowledge 
of congenital defects and aberrations in the visual 
organs. Two factors have lately combined to 
revolutionize our conceptions of ocular mal- 
formations: a widespread interest in what may 
be called the science of experimental embryology, 
whereby defects are produced by chemical or 
physical traumata on the developing organism 
and, in some cases, are systematically perpetuated 
by in-breeding, and the immense improvements in 
the methods of clinical study rendered available 
by innovations in the technique of clinical observa- 
tion, such as the slit-lamp, whereby minute 
changes which hitherto had either escaped atten- 
tion or had been looked upon as incidental and of 
no importance, can be intimately studied and ade- 
quately assessed. As a result, quite a number of 
new developmental aberrations have been. dis- 
covered in the last two decades, the common 
occurrence of others which before had been con- 
sidered rare has been established, and in many 
more our knowledge has been widened and 
co-ordinated, so that what had hitherto been vague 
conceptions stimulating the elaboration of (in some 
cases) a dozen or more explanatory hypotheses by 


the ingenious, has been rationalized and set upon 
scientific foundations. 

In this story of progress Miss Ida Mann has 
played a part which has been by no means incon- 
spicuous, and alone in the English-speaking world, 
both by her original work and by her literary 
presentation of the problems raised by herself 
and others, can challenge comparison with such 
Continental names as v. Szily of Miinster or See. 
felder of Innsbruck. Some six years ago she 
published a monograph on the development of the 
human eye, which to-day is probably the most 
exhaustive and authoritative treatise on the sub- 
ject in any language. There now has appeared as 
its logical successor an elaborate monograph on the 
developmental abnormalities of the eye, wherein 
the detailed information gathered in the first mono- 
graph is applied with the same authoritative 
knowledge and wide experience to the elucidation 
of the more practical problems of clinical medicine. 

To many the study of congenital and develop- 
mental abnormalities may seem tedious and sterile : 
tedious because too often they are presented as 
a chain of shortly described, isolated morphological 
pictures ; sterile because, with few exceptions, 
they do not yield to treatment or amelioration. 
It is most refreshing to read this book and realize 
that this science need not be a mere catalogue of 
cases, to find that when these conditions are 
arranged against their appropriate background of 
comparative anatomy and embryology, and when 
they are considered not as separate entities but 
are marshalled consecutively, one leading up to 
and merging stiologically into the other, their 
study becomes a series of fascinating stories. 

The book is in every way a good one ; irreplace- 
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able in so far as it is unique ; comprehensive and 
reasonably exhaustive without becoming dis- 
cursive; authoritative in that the work and 
theories of others receive criticism always pene- 
trating and shrewd and very knowledgeable ; and 
well-written in a clear and easy style. To some 
extent it is uneven in detail, for the author has 
enjoyed the writing of it and has not hesitated to 
enlarge preferentially on those portions of the 
subject to which she herself has contributed 
original work ; but this is a good thing, for her 
interest and enthusiasm lighten the narrative and 
give it an intimate and personal flavour. 
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The monograph, like its predecessor, is sponsored 
by the British Journal of Ophthalmology, and those 
responsible are to be congratulated on their vision 
in producing a work of undoubted scientific im- 
portance which appeals to a small public ; and Sir 
John Parsons has contributed a kindly foreword. 
There is a bibliography which is full but by no 
means exhaustive ; and the illustrations are pro- 
fuse and excellent; a very large proportion are 
original, and Miss Mann is an artist of merit. The 
printing and production show the usual finish and 


luxury of the Cambridge University Press. 
8. D.-E. 
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What Science really Means : 
an Explanation of the History and Empirical 
Method of General Science. By Julius W. Friend 
and James Feibleman. Pp. 222. (London : George 


Allen and Unwin, Ltd., 1937.) 7s. 6d. net. 


4 Rens average science graduate of to-day seldom 
receives a training in scientific methods, and, 
on the other hand, the few art students who are 
taught scientific method rarely have a scientific 
background for their studies. Accordingly, the 
failure of many scientific workers to appreciate or 
understand the principles of the scientific method 
is paralleled by a corresponding lack of knowledge 
of the potentialities and limitations of that method 
on the part of the educated community in general. 
The situation is the more serious as not only 
are scientific workers considering the social and 
economic consequences of their work more closely, 
but also the community in general takes a keener 
interest in the application of science to social as 
well as to industrial problems, and is apt to 
blame science for consequences for which it 
cannot reasonably be held responsible. This book 
should fill a gap in the training of the scientific 
worker and also give the general reader an insight 
into the methods of science, and some appreciation 
of their potentialities and limitations, which 
should to some extent prevent hasty and unfair 
judgments upon them. 

In the opening chapters, the authors’ review of 
the original development of empiricism and of the 
relations between experimental work and specu- 
lative reason leads to an explanation of some 
current misconceptions of empiricism, and will 
probably surprise some scientific workers by its 
indication of how far back experiment goes. The 
most suggestive and stimulating chapters of the 
book are, however, those in which the authors 
diseuss the logic of science, causality and prob- 
ability and the future of empiricism. These 


Values of Science 






chapters not only administer a salutary corrective 
to the tendency to over-emphasize induction or 
deduction, and to discriminate between pure and 
applied science, but also stimulate sound thinking 

about the mechanism of discovery and the con- 

ditions of scientific progress. Especially welcome 

is the discussion in the final chapter of the reasons 

for the backwardness of the social sciences, and of 
the relation between science and society. The 

present position of social science is, in fact, largely 
attributed to failure to understand scientific 

method and consequent neglect of deduction. So 
far from pleading for the accumulation of further 
data, the authors urge that failure to synthesize 
the mass of uncorrelated data already accumulated 
is a definite obstacle to progress. 

The condition of social science is, however, dis- 
cussed from another point of view. It affects both 
the question whether science will be allowed to 
develop unimpeded, and also whether society itself 
will continue to develop. Unless social science 
guides technical developments their application 
may cancel each other, and without social science 
we can have no sufficient or authoritative judg- 
ment of good or bad. The final question is whether 
society will understand science in time for science 
to develop a science of society by which both 
science and society can be preserved. The authors 
are firmly convinced that social science is possible, 
but even here they stress the importance of the 
theoretical aspect and the need for the great 
specialization within individual sciences to be 
balanced by a general synthesis embracing all 
sciences and greater rationality. 

The book can be heartily commended to those 
who have no time for a more detailed study, such 
as Bavink’s “The Anatomy of Modern Science’, 
but who wish to understand the nature of scientific 
method and obtain some background of scientific 


Philosophy. R. BricHTMaN. 
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(1) Principles of Mechanics of Frozen Grounds 
By N. A. Tsitovitch and M. J. Soumgin. Pp. 432. 
(Moscow and Leningrad : 


the U.S.S.R. Press, 1937.) 13 roubles. (In Russian.) 
(2) Vechnaa merzlota pochvy v predelach S.S.S.R. 
By M. Sumgin. (Akademia Nauk : Souza Sovetskich 
Sozialisticheskich Respublik.) 2-e dopolnennoe 
izdanie. Pp. 379. (Moscow and Leningrad : Izdatel’- 
stvo Akademii Nauk S§8.8.8.R., 1937.) 12 roubles. 


(1) JN the first of these two books the authors have 
collected an enormous mass of experimental 
data almost entirely from Russian sources on the 
properties of frozen soils. The scope of the work is 
perhaps rather over-optimistically enterprising, but 
it may surprise those who are unable to keep up with 
recent Russian soil work that so vast a range of 
experiments should have been attempted. 

Frozen soil is first discussed as a four-phase 
system, and the effects of freezing in producing 
heaving under various conditions are studied. This 
is followed by a very detailed account of work on 
many of the physical properties of frozen soils. 
Mechanical properties such as resistance to loading 
and shear occupy a considerable section of the book. 
It is a pity that some account of the work of Pigulevski 
on the shearing of soils is not inciuded, and Pokrow- 
ski’s experiments on loading receive only slight 
mention. Methods are measuring 
elasticity moduli, Poisson’s ratios, and viscosities, 
though here, as elsewhere, one regrets that so little 
attention has been paid to any recent work outside 
the U.S.S.R. The effects of thawing are also discussed. 
The second part of the book deals with such practical 
applications as the effects of frozen soil on the 
stability of bridges and buildings. In areas where 
the soil is almost always frozen, the risk of rare thaws 
must be considered. 

(2) The second book is a new edition of Soumgin’s 
treatise on the distribution of permanently frozen 
soils in the territory of the Soviet Union. The first 
edition, published in 1926, has required considerable 
alteration to include the work described in (1). The 
book is intended for Russian readers, and although 
the maps are interesting its appeal will be much less 
general than that of (1). Both books would be the 
better for a wider bibliography, both Russian and 
foreign. G. W.S. B. 


described for 


A Textbook of General Biology 
By Prof. E. Grace White. 
Pp. 667. (London : 


net. 
. ae written by an American professor of 

biology for American students, this book, which 
takes a rather different point of view in elementary 
biology teaching, is worthy of bringing to the notice 
As a book 
of reference the teacher should find it very useful, 
though as a book for students it would be rather 
disconcerting, since the subject-matter is so different 
from that used for most classes, at any rate in Great 
Britain. For example, the first type animal in the 
book is the grasshopper. 


Second revised edition. 


Henry Kimpton, 1937.) 15s. 


of teachers of biology in other countries. 
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Nevertheless, teachers should derive consi derabje 
inspiration from this well thought out an: wel. 


written work. It is divided into three part, 
Part 1 deals with a typical plant and ypicg 
green plant, in all their aspects—physiology 


9 


morphology, ete. Part gives the most recent 
conceptions of biochemistry, biophysics, cytology, 
and genetics. This is followed by very wel. 
written and very important chapters on the |iistory 
of biological thought, culminating . 
of present-day conceptions. 

Part 3 is more stereotyped in its review of the 
organization of the plant and animal kingdoms, |; 
is from Part 2 that British teachers of biology wij) 
glean most ideas for improving their presentation 
of the subject to students of all grades up to the 
Higher School Certificate standard. 


in a review 


The Spotted Lion 

By Kenneth Gandar Dower. 
(London and Toronto : 
1937.) 8s. 6d. net. 


Li is a book which will infallibly commend 

itself to the far from numerous class who, having 
experienced, love the African wild. Others will enjoy 
the reading, but the book is primarily for those who 
believe that “Kenya was worth more to the world 
when she produced wonders and imaginings than 
sisal and coffee’’, for those like the author who “‘hate 
the whole spirit of successful Bognorization which is 
disenchanting the land”. Mr. Gandar Dower believes 
that the best he can hope for from his readers is the 
half-conscious thought, “Why, this is good’’, and 
from those who have known the old safari days he 
will doubtless obtain his desired verdict. For them 
the book, charmingly written, will come as a relief 
and a joy after the stereotyped routine of the usual 
expedition of to-day. 

That no spotted lion was obtained, that such a 
variation of the normal animal may not even exist 
as a definite race, simply does not matter. The beast 
serves admirably as a peg on which to hang accounts 
of adventures very engagingly told. It should be 
added that the illustrations are excellent ; one of a 
hippopotamus swimming and another of wild dogs 
over a kill strike the reviewer as especially good, 
but it is invidious tochoose. Mr. R.1. Pocock, formerly 
of the Zoological Society’s Gardens, contributes a 
“Note’’, leading, as he says, to “no precise con- 


Pp. x +331 + 24 plates. 
William Heinemann, Ltd. 


, 


clusion”’. J. P. 
Wanderings of a Bird-Lover in Africa 
By Madeline Alston. Pp. 256+ 9 plates. (London : 


H.F. and G. Witherby, Ltd., 1937.) 8s. 6d. net. 


8 Bae book, written with an obvious enthusiasm, 

will be appreciated more by those who know 
South Africa and its fauna than by naturalists living 
in the northern hemisphere. The birds are often 
described by hints at coloration and habits, and will 
probably pass unrecognized by strangers to the land. 
The letterpress is pleasantly and graphically written, 
and the illustrations—one in colour the remainder 
in pencil—are delightful. 
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Science and Ethics* 


N the early years of the Association, a favourite 

theme in the annual address of the retiring 
president was the relation between science and 
religion. To a majority of modern scientists 
nothing is more dull and fruitless than attempts 
to make science the handmaid of theology. But 
there is an aspect of religion with which science is 
vitally concerned, namely, ethics, and this has been 
well called ‘‘the religion of science’’. 

Science, as we all know, is tested, verifiable, 
organized knowledge ; ethics pertains to ideals, 
conduct and character. Any programme looking 
to human welfare and betterment must include 
both science and ethics, and there would be a 
great gain for the world if organized religion and 
organized science would co-operate more effectively 
in the promotion of practical ethics. 

The differences between the ethics of religion and 
that of science relate largely to questions of origin 
rather than of content or purpose. One regards 
the basis of ethics as supernatural, the other as 
natural; one derives ethical codes from divine 
commands, the other from human nature and social 
utility ; one from direct revelation of the divine 
will, the other from germ-plasm, endocrines and 
social instincts. But in spite of these differences 
in origin, the content is essentially the same. 
Whether written on tables of stone or on the 
tables of our hearts, the ‘cardinal virtues’ are still 
virtues and the ‘deadly sins’ are still sins. The 
deepest instincts of human nature cry out for 
justice, truth, beauty, sympathy. Ethics that is 
based on the satisfaction of these desires and needs, 
on the enduring pleasures of the mind, the esthetic 
sense, the love and service of one’s fellow men, is 
not different from the ethics of the divine com- 
mand to “lay up for yourselves treasures in 
heaven’. Ethics which cultivates justice, truth, 
courage, beauty, sympathy, love is essentially the 
same in kind as the two great commandments, 
“Thou shalt love the Lord thy God with all thy 
heart, and thy neighbour as thyself’. The new 
ethics of science does not differ in content from 
the old ethics of religion, and the commandments 
of a God within are no less binding than those of 
a God without. 

Among the generalizations of science which have 
been charged with the weakening of ethics, first 
place must be given to the theory of the natural 
* Address of the retiring president of the American Association 


for the Advancement of Science, delivered at Indianapolis on 
December 28, 1937. 


By Dr. Edwin Grant Conklin, Princeton University, Princeton, N.J. 





evolution of man and of ethical systems. It is a 
fundamental postulate of modern science that man 
is a part of Nature, and that his body, mind and 
social relations have undergone evolution in the 
long history of the human species. This is not a 
mere hypothesis but an established fact. There is 
positive evidence that in long past times there 
were types of human and partly human beings 
that were much more brutish in body, mind and 
social relations than the general average of the 
present race. There is abundant evidence that 
ethics has undergone evolution no less than 
intelligence ; it has developed from its beginnings 
in the primitive family group, to tribal, racial, 
national and international relations; from the 
ideals and practices of savagery to those of bar- 
barism and civilization; from the iron rule of 
vengeance, “‘an eye for an eye, a tooth for a 
tooth’’, to the ideals of love and forgiveness and 
that highest conception of ethics embodied in the 
Golden Rule. But as in physical evolution there 
are retarded individuals and races, so also in the 
development of ethical ideals some people are far 
behind others, and all fall short of their highest 
ideals. 

The fact that ethical codes have differed widely 
among different peoples and in different stages of 
culture has sometimes been held to prove that 
there are no general ethical standards, but that 
ethical actions are merely those which seem good 
for me or my class or nation. But the fact that 
there are narrow and selfish codes of ethics as well 
as broad and generous ones does not prove that 
all are of equal value and that there are here no 
standards of excellence. In the living world there 
are many grades of organization from amoeba to 
man, many stages of progress from the egg to the 
adult, many advances in culture from savagery to 
civilization, but this does not prove that all these 
stages are of equal human worth; and the fact 
that truth, beauty and virtue are relative and not 
absolute does not mean that ignorance and wisdom 
are equally good. 

As is well known, the distinctive principle 
running through the whole of Darwin’s philosophy 
of evolution is what he called natural selection. 
Having studied the notable effects of human 
selection in the production of new breeds of 
domestic animals and cultivated plants, he sought 
for some comparable process operating in Nature 
without human guidance. This he found in the 
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Malthusian principle of over-production of popula- 
tions, the elimination of the less fit and the pre- 
servation of favoured races in the struggle for 
life. Although he regarded environment, whether 
organic or inorganic, as being in general the 
principal eliminator of the unfit, he assigned a 
certain role to the organism itself as selector and 
eliminator, especially in sexual selection, while in 
mental, moral and social evolution this auto- 
selection played even a larger part in his philosophy. 

It has been charged by many humanists that 
this Darwinism is destructive of the highest 
ethical ideals. It is said to be the apotheosis of 
cruelty and selfishness, to recognize no values 
except survival, no ideals except success. In this 
struggle for existence, the weak go under, the strong 
survive. Militarists and dictators have seized upon 
this principle as justification of their philosophy 
that might makes right. Conflicts and wars are 
said to be both the means and measure of progress, 
and military training to be the highest type of 
discipline. 

This is, however, a fundamental misconception 
of natural selection. Darwin himself repudiated 
this extension of his principle to the struggle 
between races and nations of men. Those who 
attempt to extend it into the field of intellectual, 
social and moral qualities should remember that 
the standards of fitness are wholly different in 
these fields. Physically, the fittest is the most 
viable and most capable of leaving offspring ; 
intellectually, the fittest is the most rational ; 
socially, the fittest is the most ethical. To attempt 
to measure intellectual or social fitness by standards 
of physical fitness is hopelessly to confuse the 
whole question, for human evolution has progressed 
in these three distinct paths. Man owes his unique 
position in Nature to this three-fold evolution, and 
although the factors of physical, intellectual and 
social progress are always balanced one against 
another, they are not mutually exclusive. 

This leads to the inquiry whether human, or 
so-called artificial, selection is not also natural. If 
we define ‘natural’ as that which is regular and 
lawful, and not arbitrary and lawless, then human 
selection is also natural. The study of the be- 
haviour of lower organisms, as well as that of 
human beings in all stages of development from 
the infant to the adult, has shown that selection 
is everywhere taking place. One-celled plants and 
animals, for example, avoid extremes of heat or 
cold, move or grow toward certain chemical sub- 
stances and away from others, take in as food 
certain substances and reject others. Even germ 
cells show some of these same properties, and in 
general it may be said that all living things mani- 
fest differential sensitivity and reactivity, and that 
by a process of trial and error and finally trial and 
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success they generally manage to eliminate pp. 
actions that are not satisfactory and to persist in 
those that are. This is the Darwinian principle 
extended to the reactions of organisms in which 
the organism itself is eliminator and selector. 

Intelligence in animals and man is arrived g 
in this same way, by many trials and failures 
and finally trial and success, remembering of past 
failures and successes, elimination of the former 
and persistence in the latter. A cat that by trig] 
and error has learned to open the door of a cage. 
or a horse that has learned in the same way to 
lift a latch and open a gate, is intelligent with 
respect to that one situation; intelligence ip 
human beings is acquired in the same way. Indeed, 
intelligence is the capacity of profiting by ex. 
perience, while the ability to generalize experiences 
is what we call abstract thought, or reasoning. 

In his famous Romanes Address in 1892 on 
“Evolution and Ethics’’, Prof. T. H. Huxley main. 
tained that ethics consists in opposing the cosmic 
process of natural selection by intelligent human 
selection, and in replacing the ruthless destruction 
of the weak and helpless with human sympathy 
and co-operation. He illustrated the superiority 
of human selection by pointing out the fact that 
a cultivated garden left to Nature grows up to 
weeds and, therefore, that human intelligence can 
improve on the blind processes of Nature in meeting 
human needs. 

All this is undoubtedly true ; we are continually 
improving on Nature for our own purposes ; all 
agriculture, industry, medicine, education are 
improvements on Nature. The notion that Nature 
is always perfect is certainly false, and the cry, 
“Back to Nature’’, is more likely to be a call to 
regress than to progress. But it is a mistake to 
suppose that human intelligence and purpose, 
social sympathy, co-operation and ethics in general 
are not also parts of Nature and products of 
natural evolution. In Darwin’s theory the environ- 
ment eliminates the unfit individual, but in 
individual adaptations to new conditions the 
organism itself eliminates many useless or injurious 
responses. In such cases the organism rather than 
the environment is the eliminator or selector, 
either by the hit or miss process of ‘trial and error’, 
or by the vastly more rapid and less wasteful 
method of remembered experience, that is, by 
intelligence. Thus intelligence can improve on the 
blind processes of Nature, because it is not blind, 
although it also is natural; and thus intelligence 
has become a prime factor in evolution. 

It is clear that social ethics assumes the ability 
and the responsibility of individuals to regulate 
behaviour in accordance with ideals and codes of 
conduct. It therefore demands freedom to choose 
between alternatives that are offered. Without 
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such freedom there can be no responsibility, no 
duty, no ethics. It has long been the creed of 
certain rigidly mechanistic scientists that freedom, 
responsibility and duty are mere delusions, and 
that human beings are automata, thinking, feeling 
and doing only those things which were pre- 
determined by their heredity and environment 
over which they have no control. This fatalistic 
creed was in large part a deduction from the 
determinism of Nature which was revealed in 
mathematics, astronomy, physics and chemistry, 
and was then extended by certain physiologists to 
all vital phenomena, including human life and 
personality. Indeed, some of these ‘hard deter- 
minists’ went so far as to maintain that the whole 
course of human history was predetermined in the 
original constitution of the universe, that nations 
had risen and fallen, cultures and civilizations had 
come and gone, and that the present state of the 
world and its future destiny were all determined 
by inexorable laws. However, many biologists 
who investigated the behaviour of animals refused 
to regard them as mere automata, and students of 
human behaviour generally held that there must be 
some flaw or break in this logical chain that bound 
man helpless on the wheel of fate, some fallacy in 
the logic that denied him all freedom and responsi- 
bility, some monstrous error in the conclusion that 
saints and sinners, philanthropists and fiends were 
mere pawns or puppets in a game in which they 
were moved by forces over which they had no 
control 

The ‘closed universe’ of physical science is 
strangely unlike the world of human experience, 
but its adherents argue that experience is subject 
to delusions from which rigid logic and genuine 
science are supposed to be exempt. In such a 
‘closed universe’ man does only what he is com- 
pelled to do; there is no freedom, responsibility 
or duty, no place for purposive education, ethics 
or religion. 

As a way of escape, mathematicians and 
physicists, who were most impressed by the 
determinism of inanimate Nature, were generally 
inclined to adopt some form of Cartesian dualism, 
which would endow living beings, and especially 
man, with an unmaterial principle or soul which 
was not subject to this rigid determinism. But, 
on the other hand, students of life phenomena in 
general could find no sufficient evidence for such 
dualism, and hence arose the strange anomaly of 
physiologists and psychologists becoming more 
rigid determinists, so far as life and man are con- 
cerned, than students of the physical sciences. 

Several scientists have expressed the view that 
Heisenberg’s principle of indeterminacy in the sub- 
atomic field can somehow be converted into the 
novelty, creativity and freedom manifested by 
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living things. But no one has shown explicitly 
how this can be done. Furthermore, biologists 
generally do not admit any fundamental in- 
determinacy in the behaviour of living beings. 
Novelty, creativity and freedom, wherever their 
origin has been traced, are found to be caused by 
new combinations of old elements or processes, 
whether these be atoms, molecules, genes, chromo- 
somes, cells, organs, functions, or even sensations, 
memories and ideas. By such new combinations 
of old elements there emerge all the new properties 
of chemical compounds, and by new combinations 
of genes and chromosomes and environmental 
stimuli all the novelties of heredity and develop- 
ment arise. There is good evidence that even 
psychical properties, such as consciousness, intel- 
ligence and will, emerge in the process of develop- 
ment because of specific combinations of physical 
and psychical factors. This is, indeed, the whole 
philosophy of evolution ; namely, that the entire 
universe, including man and all his faculties and 
activities, are the results of transformation rather 
than of new-formation, of emergence rather than 
of creation de novo. 

Freedom does not mean uncaused activity ; 
“the will is not a little deity encapsuled in the 
brain’, but instead it is the sum of all those 
physical and psychical processes, including especi- 
ally reflexes, conditionings and remembered ex- 
periences, which act as stimuli in initiating or 
directing behaviour. The will is not undetermined, 
uncaused, absolutely free, but is the result of the 
organization and experience of the organism, and 
in turn is a factor in determining behaviour. 
Therefore, we do not need to import from sub- 
atomic physics the uncertain principle of uncer- 
tainty in order to explain free will. The fact that 
man can control to a certain extent his own acts 
as well as phenomena outside himself requires 
neither a little demon in the electron nor a big 
one in the man. 

Just one hundred years ago Wordsworth wrote : 


‘““Man now presides 
In power where once he trembled in his weakness ; 
Science advances with gigantic strides, 
But are we aught enriched in love and meekness ?” 
(Miscellaneous Sonnets, Part 3, 41, Jan. 1838.) 


These lines are much more significant to-day than 
when they were penned, for so far as our know- ° 
ledge of and control over natural forces and 
processes are concerned, we live in a new world. 


“‘But are we aught enriched in love and meekness ?”’ 


Neither in human nature nor in social relations 
has progress kept pace with science. This is not 
the fault of science but rather of man and of 


society. The great advances in the applications of 
science have often been used for selfish purposes 
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rather than for social welfare. Scientific progress 
in medicine and sanitation is far in advance of its 
social utilization, but not in advance of its urgent 
need. Rational and peaceful means of solving class 
conflicts and of preventing wars would be vastly 
less costly and more effective than strikes and 
armaments. The fact is that social progress has 
moved so much slower than science that one might 
say that scientific progress is matched against social 
stagnation. Many thoughtful persons are asking : 
“Will science, which has so largely made our 
modern civilization, end in destroying it ?”’ 

A fundamental fact is that improvements in 
human nature are not keeping pace with increasing 
knowledge of and control over outer Nature. By 
means of language, writing, printing, the radio, 
and all the means of communication and conserva- 
tion of knowledge, each human generation trans- 
mits its accomplishments to succeeding ones. 

Thus present science, culture and civilization 
represent the accumulated experience and know- 
ledge of all the past, each succeeding generation 
standing, as it were, on the shoulders of preceding 
ones. Every individual, on the other hand, begins 
life where all his ancestors began, namely, in the 
valley of the germ cells; he then climbs to the 
summit of maturity and goes down into the valley 
of death. But society, gifted with continuous life, 
passes on with giant strides from mountain top 
to mountain top; and so it happens that science 
and civilization in general outrun individual 
heredity, for the learning and acquirements of each 
generation are not transmitted to succeeding ones 
through the germ cells but only through social 
contacts. For this reason increasing knowledge 
and power have greatly outrun improvements in 
inherent human nature. 

What is the remedy, if any, for the lag in the 
progress of human nature behind the progress of 
science and society ? Eugenics has been proposed 
as a possible and necessary solution of this problem. 
Undoubtedly great improvement in human heredity 
could be effected if the principles of good breeding 
which are used with such notable results in the 
improvement of domesticated animals and culti- 
vated plants were to be used in the breeding of 
men. There is no doubt among students of heredity 
that by means of a system of selective breeding 
a healthier, longer-lived, more intelligent, more 
emotionally stable human type could be developed. 
But the difficulties in the way of such a eugenical 
programme are enormous where the human stock 
is so mixed, as it is in almost all races of men, 
and where the rules of good breeding would have 
to be self-administered or imposed by authorities 
that are influenced by social, racial or ethical 
prejudices. Even if these obstacles could be over- 
come and this programme wisely and persistently 


NATURE 


JAN. 15, 1938, VoL. M4] 


followed, it would take thousands of years to 
bring about any marked improvement in the 
masses of mankind. 

Fortunately there are other and more rapidly 
acting remedies for this disharmony between social 
progress and biological inheritance. Heredity 
determines only the capacities and potentialities 
of an organism ; the realization of those potential. 
ities depends upon development, which is greatly 
influenced by environment, hormones, health or 
disease, use or disuse, conditioned reflexes or 
habits. In every individual there are many 
capacities that remain undeveloped because of 
lack of suitable stimuli to call them forth. Since 
these inherited potentialities may be social or anti. 
social, good or bad, it is the aim of enlightened 
society to develop the former and to suppress the 
latter. In the heredity of every human being 
there are many possible personalities ; which one 
of these becomes actual depends upon develop. 
mental stimuli. Each of us might have been much 
better or much worse than we are if the conditions 
of our development had been different. Endo- 
crinologists and students of nutrition are already 
preventing or overcoming many of the deficiencies 
or defects that arise in the course of development. 
In these respects science is contributing greatly to 
human welfare and to practical ethics. 

But of all the possible means of rapidly im- 
proving social conditions, ethical education is 
probably the most promising. Indeed, education, 
based on a knowledge of the principles of develop- 
ment and aimed at the cultivation of better rela- 
tions among all classes, races and nations, is the 
chief hope of social progress. 

The most enduring effect of education is habit 
formation. Good education consists in large part 
in the formation of good habits of body, mind 
and morals. Heredity is original or first nature ; 
habits are second nature, and for character forma- 
tion and social value they are almost as important 
as heredity itself. To trust entirely to heredity 
to improve men or society is to forget that heredity 
furnishes capacities for evil as well as for good, 
and to disregard the universal experience of man- 
kind that human nature may be improved by 
humane nurture. 

On these grounds certain humanists have pro- 
posed that art, literature, history and political and 
moral philosophy should replace science in the 
educational programme, since, as they assert, 
science, being materialistic, non-ethical and lacking 
in high ideals, neglects or destroys the real values 
of life. The president of the University of Chicago 
has recently called science a failure in the educa- 
tional process, and he urges a return to philosophy 
as the only sure road to sound discipline and true 
culture. Those who have never experienced the 
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discipline and ennobling effects of scientific studies 
fear that science will destroy our civilization, and 
are calling upon educators to repent and to return 
to the good old subjects of classical learning. 
Without discussing the subject in general, it may 
be remarked that it was not science that caused 
the decay of former civilizations, nor was it in 
the power of classic art, literature and philosophy 
to save those civilizations. Certainly there are no 
other studies than science that distinguish so 
sharply truth from error, evidence from opinion, 
reason from emotion ; none that teach a greater 
reverence for truth or inspire more laborious and 
persistent search for it. Great is philosophy, for 
it is an attempt at a synthesis of all knowledge, 
but if it is true philosophy it must be built upon 
science, which is tested knowledge. 


“To the solid ground of nature 
Trusts the Mind that builds for aye.” 


Education, then, which looks to the highest 
development of the physical, intellectual and moral 
capacities of men is the chief hope of human 
progress. Even any possible programme of 
improvement of inherited human nature must 
rest upon education concerning the principles of 
heredity and the methods of applying them to the 
breeding of men. Without waiting for the slow 
improvement of human nature through eugenics, 
great progress can be made toward the ‘good 
society’ by the better development of the capacities 
we already possess. As a matter of fact, all of 
the great advances from savagery to the highest 
civilizations have been made without corresponding 
improvements in heredity. 

Although our inherited capacities have not 
greatly increased since our progenitors rose out of 
barbarism, yet there has grown up within us an 
increasing respect for the human mind and a deep 
conviction of the importance of its freedom. We 
who are the inheritors of the tradition of liberty 
of thought, speech and press, and who believe that 
freedom and responsibility are essential to all 
progress, should use our utmost influence to see 
that intellectual freedom shall not perish from the 
earth. Such freedom has been essential for the 
advance of science, and the time has come when 
science should stand for freedom, especially in 
those countries where force, war and unutterable 
ferocity are used to compel acceptance of political, 
social or scientific creeds. 

There is no possibility that all men can be made 
alike in personality, nor any reason why all races 
and nations should hold the same political and 
social ideals. But there are good grounds for 
hoping that they may come to cherish the same 
fundamental ethical concepts ; for the needs and 
satisfactions, the instincts and emotions of all men 
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are essentially similar. Science is everywhere the 
same in aims and methods, and this fact greatly 
strengthens the hope that in a world bound 
together by science into one neighbourhood there 
may come to be common ideals regarding funda- 
mental ethics. The greatest problems that confront 
the human race are how to promote social co- 
operation ; how to increase loyalty to truth, how 
to promote justice, brotherhood ; how to expand 
ethics until it shall embrace all mankind. This is 
a problem for science as well as for government, 
education and religion. Each of these agencies 
has its own proper functions to perform. 

The ethics of science regards the search for 
truth as one of the highest duties of man; it 
regards noble human character as the finest 
product of evolution ; it considers the service of 
all mankind as the universal good ; it teaches that 
both human nature and humane nurture may 
be improved, that reason may overcome unreason, 
co-operation supplement competition, and the 
progress of the human race through future ages 
be promoted by human intelligence and purpose. 

In its practical aspects the ethics of science 
includes everything that concerns human welfare 
and social relations; it includes eugenics and 
all possible means of improving human heredity 
through the discovery and application of the 
principles of genetics; it is concerned with the 
best means of attaining and maintaining an opti- 
mum population ; it includes all those agencies, 
such as experimental biology and medicine, 
endocrinology, nutrition and child study, which 
promise to improve bodies and minds. It includes 
the many scientific aspects of economics, politics 
and government ; it is concerned especially with edu- 
cation of a kind that establishes habits of rational 
thinking, generous feeling and courageous doing. 

In spite of notable advances of our knowledge 
of these subjects, we still know too little about 
human nature and the causes of social disorders. 
The extension of the methods of experimental 
science into their study is bound to be one of the 
major advances of the future, as it has in the field 
of medicine since the days when human ills were 
thought to be due to demons. The ills of society 
have natural causes and they can be cured similarly 
by controlling those causes. 

It has always been true and will continue to be 
true that knowledge outruns practice and that 
ideals are better than performance. How can men 
be induced to live up to the best they know ? 
How can they be brought to substitute the spirit 
of service for selfishness, love for hate, reason 
for unreason? The long efforts of past centuries 
show that there is no rapid solution of this great 
problem. But in the co-operation of science, 
education and religion there is hope for the future. 
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Mineral Resources of the East Midlands 


A JOINT discussion between Section C (Geo- 
logy) and Section E (Geography) of the 
British Association on the ‘Potential Mineral 
Resources of Nottinghamshire and Lincolnshire 
and their Geographical Significance” was held on 
September 6. The region discussed included the 
whole of Nottinghamshire and Lincolnshire, and 
a wedge of Leicestershire which penetrates north- 
wards between the two counties. Owing to 
geographical barriers on the north and south, this 
region has always been isolated from the rest of 
England. Even to-day, it is still practically 
unaffected by those great industrial movements 
which are elsewhere changing the aspect of the 
English lowlands. 

The distribution of mineral resources in this 
region is dependent upon its geological constitution 
and structure. The newer rocks which occupy its 
surface range in age from the Permian to the 
Cretaceous. They dip gently eastwards and have 
experienced no appreciable disturbance. Their 
outcrops occupy broad belts of country which 
trend north and south, and give rise to scarplands 
and clay plains having a corresponding arrange- 
ment. The older rocks, which underly the newer, 
belong mainly to the Carboniferous system, and 
include a large extent of productive coal measures. 
They have been much disturbed, and suffered 
severe denudation before they were covered up by 
the later rocks. 

Though coal and iron exceed all other minerals 
in importance, attention was first given to certain 
minor mineral resources which are essential to the 
development of any area where coal and iron are 
being exploited. This region is amply provided 
with such accessory minerals for the erection of 
buildings and the making and maintaining of 
roads. Whilst nearly half the region has good 
underground reserves of water, the problem of 
water supply is still unsolved for the great clay 
plains. 

Turning to the two vital minerals, it was brought 
out in the discussion that, whilst the Derbyshire 
margin of the coal-field has been exploited for 
seven centuries and is approaching exhaustion, 
the Nottinghamshire field, though still in its 
infancy, has already become the most productive 
and economically worked field in England. Lying 
as it does in a basin that is largely hidden under 
a covering of newer rocks, its future development 
will be governed by several natural factors. First 
must be mentioned the regular increase of thick- 
ness of the newer rocks as they dip eastwards. 


This already attains a total of 3,000 feet cast of 
Lincoln. Secondiy, it has always been known that 
the coal measures under west Nottinghamshire dip 
eastwards. The Coal Commission of 1871 did not 
venture to extend that dip beyond the line of the 
River Trent, and therefore gave that as the 
eastern limit of the field. The Commission of 1905 
took a rosier view and shifted the boundary to 
Boston. In 1925 the Geological Survey, basing 
its view upon the records of subsequent borings, 
returned to the opinion of the 1871 Commission : 
for they found that, under east Nottinghamshire. 
the eastwards dip was being reversed, and that 
the rate at which the seams were rising pointed 
to an early disappearance of the Coal Measures in 
that direction. 

At this point in the discussion Dr. D. A. Wray, 
of the Geological Survey, roused considerable 
interest by making a most important statement 
embodying the results of still more recent borings, 
including one which had been recently put down 
near Lincoln. It seems that the measures rise less 
rapidly eastwards than had been thought, and that 
a considerable thickness of coal measures has been 
proved to underly west Lincolnshire. He revealed, 
however, a third and unsuspected adverse factor 
in the behaviour of the Upper Red Measures. 
These non-productive beds not only thicken east- 
wards but also pass unconformably across the 
bevelled edges of the productive measures, so that 
the latter cannot extend much farther east than 
Lincoln. Nevertheless, the net result of the fresh 
information, thus divulged for the first time, is 
that the extent of the proved coal-field has been 
increased by 50 per cent. 

In considering the iron resources of the region, 
emphasis was laid upon the fact that the greatest 
reserves lie either at the extreme north, around 
Scunthorpe, or beyond the southern boundary, 
around Corby. Reference was also made to con- 
siderable reserves recently discovered in the 
southern end of the Lincolnshire Wolds. 

In discussing the geographical significance of the 
geological information which had been supplied, 
attention was first given to industries associated 
with the accessory minerals. These are small and 
scattered. Dealing with transport, it was shown 
that the network of roads and railways form a 
close mesh over west Nottinghamshire but become 
a much wider mesh towards the east. East and 
west movement have always been impeded by the 
existence of several north-to-south barriers, of 
which the Trent has proved to be the most serious. 
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The close relationship of the overcoming of this 
harrier to industrial development was illustrated 
by the building of the Keadby bridge in 1861 and 
its enlargement in 1916, which was followed 
immediately by the rapid growth of the iron-works 
at Scunthorpe and Frodingham. 

Discussion of the major minerals was limited to 
the iron industry. Since this requires a complicated 
and very costly plant, as well as labour skilled in 
the handling of hot metals, it was considered 
unlikely that the future would bring the develop- 
ment of any new centres; but that, on the con- 
trary, there would be a further concentration of 
the industry at Scunthorpe and Frodingham in 
the north and at Corby in the south. Though the 
prophets disagreed concerning the more distant 


Darjeeling, December 30, 1937. 
T will be remembered that the great majority 
of the scientific delegation to India arranged 
by the British Association at the request of the 
Indian Science Congress Association, left England 
on the 8.8. Cathay at the end of November. Their 
voyage could scarcely have been more prosperous ; 
evidently heavy weather was just escaped, and only 
one rather rough night, when the ship was nearing 
Marseilles, caused a measure of complaint ; while 
an unexpectedly strong southerly wind in the Red 
Sea kept the temperature tolerable. After arrival 
in Bombay, the party entered upon a whirl of 
entertainment, sight-seeing, and travel. Every 
possible opportunity, however, was given and 
taken for conversations in matters of common 
scientific interest between individual visitors and 
old acquaintances were renewed, new 
Lectures and broadcasts have 
been given at various points, and have been 
received with every manifestation of interest. 
The reception accorded to the party has every- 
where been cordial in the extreme, and the enjoy- 
ment of a wonderful journey has been complete, 
save for the cases of slight indisposition apparently 
inseparable from any visit of a party of newcomers 
to India, and for two major causes of general 
regret. One of these has been the enforced return 
of Dr. A. B. Rendle to England from Bombay, 
owing to ill-health. The other has been the serious 
accident to Dr. W. W. Vaughan, who in darkness 
at the Taj Mahal fell and sustained a compound 
fracture of a leg. 


residents : 
contacts made. 


The Scientific Delegation in India 


From a Correspondent 
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future of these centres, they were unanimously of 
the opinion that their prosperity is guaranteed by 
their resources for many years. 

In view of these facts, and of the stationary or 
possibly declining population of Great Britain as 
a whole in the coming years, it was concluded that 
little or no redistribution of population would 
follow the future exploitation of the resources of 
the region under discussion. It may be pointed 
out here, however, as a remarkable oversight, that 
the geographical effects of the exploitation of the 
coal were not discussed, for the factors which 
control this compel the establishment of many new 
centres of industry, of many new lines of trans- 
port, and a large scattering movement of popula- 


H. H. 8. 


tion. 










At Bombay, the University entertained the 
party. In Hyderabad State all were guests of the 
Government throughout the sojourn, which in- 
cluded entertainment, inspection of the new 
Osmania University, visits to the forts of Golconda 
and Daulatabad and the rock-hewn temples of 
Ellora and Ajanta, and all the transport entailed, 
both by rail and road. At Agra, the Taj Mahal, 
the fort, and Fatehpur-Sikri were seen, and it is 
worthy of record that both here and elsewhere 
such world-famous monuments have at least 
equalled, if not exceeded, the visitors’ preconcep- 
tions of them. The Latitude Variation Observatory 
and the Meteorological Station at Agra, and the 
Moslem University at Aligarh, were viewed by 
those specially interested. At Delhi, on Christmas 
Eve and Christmas Day, the party was splendidly 
entertained by the Government of India and by 
private individuals, and a fleet of cars provided 
by the Government facilitated visits to points of 
interest. At Dehra Dun, the Forestry Research 
Station and the Geodetic Survey Department were 
thoroughly investigated, and, the weather proving 
kind, nearly all the party drove up to the ridge of 
Mussoorie, from which most of them enjoyed 
their first view of Himalayan snow-peaks. A few 
individual members diverged from the main route 
to visit points of special interest to them. 

At Benares the whole party was entertained by 
the Hindu University, and attended a convocation 
there, a brilliant ceremony at which honorary 
degrees were conferred on the president—Sir James 
Jeans—and others. The famous river-frontage 
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of the city on the Ganges was viewed from 
boats, and many of the party found perhaps 
their greatest satisfaction in wandering among 
the lively and infinitely picturesque streets of the 
Indian city. 

It had been ascertained during the voyage that 
for a very large proportion of the party Darjeeling 
was the Mecca of the tour, and it was accordingly 
requested by wireless, and duly arranged, that the 
special train should proceed to Siliguri, the 
terminus for the mountain road and railway, after 
a short halt at Calcutta, where there was time 
for no more than a few personal introductions, 
and for taking temporary leave of Prof. J. N. 
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Mukherjee, who had accompanied and guided the 
party from Bombay, and to whom every member 
owes gratitude beyond expression. 

It is from Darjeeling that this note is written, 
The weather, perfect throughout the tour, has 
favoured us to-day beyond conception: the 
famous views from the town and from Tiger Hill, 
of Kangchengjunga and its satallite range, of 
Makalu, of glimpses of Everest vouchsafed to 
some through a cloak of cloud, have reached their 
most splendid standard, and the half cannot be 
told of them. The party has to-morrow here for 
rest, and then returns to Calcutta for the Congress 
next week. 


Obituary Notices 


Prof. H. Molisch 


ANS MOLISCH, whose death at the age of 
eighty-one years took place on December 8, 
was born in Briinn in 1856, the son of an intelligent 
and progressive nurseryman, who employed his son 
in his early years in his business, so that from his 
boyhood Molisch became interested in plants, and 
already when at the Grammar School in Briinn he 
distinguished himself by his botanical knowledge. 
His enthusiasm for the subject may have been further 
fired by his knowledge of the experimental plant- 
breeding which was being carried on in Briinn by 
the Abbé Mendel, who was a friend of his father. 
At any rate, when he entered the University of 
Vienna in 1876, he had already made up his mind 
to become a botanist, and in his autobiography, 
which was reviewed in Nature of September 28, 
1935, p. 494, he speaks with enthusiasm of his 
teacher, Julius Wiesner, and also of many kindnesses 
he received from Kerner von Marilaun, the director 
of the Botanical Gardens. 

Molisch’s doctor’s degree was awarded to him for a 
thesis on the anatomy of the wood of the Ebenaceer, 
and he was then appointed assistant to Prof. Wiesner, 
a post which he retained until 1889. Whilst acting 
as assistant, he became Privat dozent, and his lectures, 
which dealt with plant physiology, were always well 
attended. In 1889 he was appointed to a professor- 
ship in the Technical College at Graz, and in 1894 
to the German University of Prague. While occupy- 
ing the former position he published his histochemistry 
of vegetable foods and an important physiological 
study entitled “Die Pflanze in ihren Beziehungen 
zum Eisen”, in which he showed that the chlorosis 
induced by growing plants in a medium devoid of 
iron is not a direct result of the absence of that 
element, but is the symptom of a pathological con- 
dition induced by lack of iron, for by sensitive 
microchemical tests, in which he always excelled, 
he proved that chlorophyll itself does not contain 
iron. After his promotion to Prague, he devoted some 


attention to the lower forms of plant life, stimulated 
in part by a request to investigate the microflora of 
the water supply of Prague, which was at that time 
of a very impure nature. In this way he became 
interested in the phosphorescent bacteria and other 
fungi, of which he published an account, and also 
made important discoveries in connexion with the 
nutrition of Alge. But he also continued to work 
on the anatomy of plants, particularly on the latici- 
ferous tissues, and studied microscopically the 
phenomena associated with the freezing of vegetable 
tissues. Ih 1897 he undertook a botanical tour into 
the tropics, spending some time on _ physiological 
investigations in Buitenzorg and returning via China, 
Japan and America. 

On the retirement of Prof. Wiesner in 1909, 
Molisch was appointed to the chair of plant physiology 
in the University of Vienna, which he held until 
1928, when on retiring he was made emeritus 
professor. During this period, he received an invita- 
tion to take charge for three years of the newly 
established Biological Institute of the University of 
Téhoku in Japan and was granted leave of absence 
for three years for this purpose by the University 
of Vienna. This Eastern visit, and a subsequent 
invitation to lecture and work at the Bose Institute 
in Caleutta, widely extended his opportunities for 
observation as one can readily see in his “‘Lebens- 
dauer der Pflanze”’ (1929), in which plants from many 
lands are discussed. 

In a more recent book, “Pflanzenchemie und 
Pflanzenverwandschaft” (1933), Molisch took up 
again what he admits was his favourite study, 
the microchemistry of plants, this time with a view 
of ascertaining what connexion exists between the 
chemical composition of plants and their relationship. 

In all his studies, Molisch never lost sight of the 
applied side of botany, and his early horticultural 
training led him to write in 1915 a most useful 
“Plant Physiology as a Theory of Horticulture’, 
which has passed through six editions and has been 
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translated into several languages. When we consider 
the multiplicity of subjects which have engaged his 
attention, we realize that Molisch possessed an eager 
and inquiring mind constantly seeking for the solu- 
tion of problems which presented themselves to him, 
working unremittingly and rapidly, and that he was 
able to present the results of his investigations with 
clarity and in forceful language. He remained active 
to the end, and so recently as 1937, when in his 
eightieth year, he published a striking series of 
experiments under the title “‘Der Einfluss einer 
Pflanze auf die andere”’. 

By Molisch’s death botany has lost a veteran 
who has enriched botanical science not only in the 
domain of plant physiology, in which he was one of 
the foremost workers, but also, as the record of his 
numerous books indicates, one who was a capable 
investigator in many other directions. 
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WE regret to announce the following deaths : 


Prof. N. A. Borodin, emeritus curator of fishes in 
the Harvard Museum of Comparative Zoology, on 
December 22, aged seventy years. 

Mr. W. B. Grove, formerly honorary curator of 
the Fungus Herbarium in the University of Birming- 
ham, on January 6, aged eighty-nine years. 

Dr. A. B. Rendle, F.R.S., formerly keeper of the 
Department of Botany in the British Museum 
(Natural History), on January 11, aged seventy-two 
years. 

Mr. J. L. Starkey, director of the Wellcome- 
Marston Expedition excavating at Tell Duweir, on 
January 10. 

Prof. Otto H. Warburg, For.Mem.R.8., director of 
the Kaiser Wilhelm Institut fir Zellphysiologie, on 
January 11, aged fifty-four years. 


News and Views 


Science and Social Problems 

We recorded last week (p. 69) the formation of a 
National Institute of Economic and Social Research, 
one of the functions of which will be scientific inquiry 
into the facts and problems of contemporary human 
society. The committee which has had this develop- 
ment under discussion since last March includes 
leading representatives of various aspects of 
economics; but we miss the names of scientific 
workers in the wider field of social biology, or with 
intimate knowledge of the forces which are chiefly 
responsible for the problems involved in the changed 
and changing social structure of all civilized peoples. 
Two statements on the interaction between science 
and society may be used to illustrate what we have 
in mind. One is an address given by Prof. H. Levy 
on December 13 at a meeting called by the Manchester 
Scientists Peace Association. He pointed out that 
men of science and their pursuits are a part of 
society and that the results of their work do not 
affect society more certainly than the nature of 
society itself determines the nature and extent of 
their own investigations. Prof. Levy’s address was 
in the main concerned with the scientific and objective 
study of problems of peace, and he urged the claims 
of the scientific man to a greater share in adminis- 
trative responsibility. His argument is, however, 
essentially similar to that of Prof. J. Marrack in his 
thought-provoking essay on the social implications 
of biochemistry, contributed to the volume of essays 
“Perspectives in Biochemistry” which was presented 
to Sir Frederick Gowland Hopkins by past and 
present members of his laboratory on his seventy- 
fifth birthday. Prof. Marrack points out that the 
future trend of biochemical investigation in problems 
of nutrition depends largely on what form society 
takes. It is only as a result of the biochemical work 
of the last thirty years, the discovery of vitamins 


and the later investigations of mineral and protein 
requirements that it has become possible to draw up 
diet standards. From this fundamental knowledge, 
the conclusion is reached that the health of a large 
proportion of the people of Great Britain would be 
improved by a better diet and that the adequacy of 
a family’s diet depends on the family income. 


CONTINUANCE of the present interest in the study 
of deficiencies may provide the level of scientific and 
economic development which makes the study of 
such problems practicable, and the impact of bio- 
chemistry on society may result in an economic diet 
standard based on the principle of the law of diminish- 
ing returns. Instead of social services being expanded 
to ensure that such a diet can be obtained by all, our 
present social system may equally lead to a collapse 
with even more examples of food deficiency, and 
perhaps destroy the environment necessary for their 
study. Prof. Marrack suggests, however, that a 
society which took as a major objective the use of 
all possible resources to increase the material welfare 
of the people would aim at the physiological optimum, 
and investigation would be transferred from the 
negative object of avoiding disease to the positive 
object of using an abundant food supply to achieve 
a new standard of health and vigour. To the provision 
of this abundance, biochemistry can make its own 
contribution, and Prof. Marrack refers also to the 
way in which the study of the hormones offers man 
the possibility of controlling his environment to suit 
his wishes. The sense of power over Nature which 
the growing knowledge of biochemistry supplies 
should gradually give all men the confidence to shed 
traditional beliefs and inhibitions and to shape a 
society in which all the possible resources of 
science and production are used for the common 


good. 
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Evolution and Ethics 

NEARLY half a century ago Prof. T. H. Huxley, 
in a brilliant lecture on “Evolution and Ethics”’, 
pointed out that the view that Darwinism signifies 
nothing more than striving after personal or national 
mastery at all costs is a crude misconception of this 
great principle. The evolution of man _ himself 
embodies not only his physical structure but also all 
other attributes which have made him what he is : 
it involves the progressive development of standards 
of personal and social ethics and makes the welfare 
of the human race the highest purpose of the life 
of the individual and of the community. Material pro- 
gress is only one aspect of such development, arid the 
world is being reminded every day that it can be used 
as a destroying agency as well as a civilizing influence. 
In spite, however, of these prostituted activities, it 
must be acknowledged that the advance of science 
has, on the whole, led to the alleviation of human 
suffering and an increase in the capacity and the 
facilities for happiness. Any action—whether in 
peace or war—which makes degrading uses of scien- 
tifie discovery and invention should be condemned by 
all who believe that in the evolution of man other 
factors are involved than those of the race to the 
swift and the battle to the strong. Prof. Conklin 
makes a most eloquent plea for the understanding 
of this high mission of science in the address on 
“Seience and Ethics” delivered before the American 
Association for the Advancement of Science and 
published in the present issue of Nature. The social 
aspects of scientific teaching and principles were 
also the subject of an address on “Science and 
Citizenship” delivered before the Science Masters’ 
Association on January 5. It is only by action in the 
spirit of these addresses that we may hope for, or 
expect, any advance in the ethical evolution of man 
himself or of civilization, which is the expression of 
his activities. 


The Services of Engineering to Mankind 

NEARLY a century ago, Dr. Samuel Smiles realized 
the fundamental importance to civilization of the 
work of the engineer and correctly estimated the 
interest it must have for the public. In explaining 
his books he wrote, ‘““Our engineers may be regarded 
in some measure as the makers of modern civilisa- 
tion”, and he records that in a letter to him Cobden 
wrote, “it cannot be doubted that each succeeding 
generation will hold in higher estimation those dis- 
coveries in physical science to which mankind must 
attribute henceforth so largely its progress and 
improvement’’. These views are brought to mind by 
the announcement made as to its aims by the Engineer- 
ing Public Relations Committee, which has recently 
been formed on the initiative of the Institution of 
Civil Engineers acting in conjunction with the leading 
engineering organizations in London, with Sir Clement 
Hindley as its first chairman. Its function is to 
present to the public, in suitable form, information 
concerning the science and practice of engineering 
and its service to civilization. Through the ordinary 
channels of information, prominence is given to the 
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spectacular side of such undertakings as the building 
of the Queen Mary, the construction of the Mersey 
Tunnel and that of the Sydney Harbour Bridge, to 
mention only three great works of the last few years, 
but this treatment tends to obscure from public view 
the knowledge of the ceaseless efforts being put forth 
to understand more fully the works of Nature and 
so to harness them to the service of mankind. It js 
only thus that such vast undertakings can be 
attempted with prospect of success. 


IMPROVEMENTS in the manufacture of iron and 
steel and other materials and in the methods of 
using these products to meet the changing needs of 
the time, advances in the design and construction 
of engines and machine tools, new applications of 
electric, hydraulic and pneumatic energy and of the 
refrigerating principle are but a few of the lines on 
which advancement is being made. At the present 
time, it would appear that an era of the importance of 
alloy metals is beginning; by their means combina- 
tions of properties are being obtained such as open 
up new possibilities for the engineer. With the 
extension of the use of metals, more and more of the 
work of the world comes within his province, and it 
is therefore most desirable that the accomplishments, 
purposes and possibilities of the several branches of 
engineering should be more fully and more generally 
understood. The Committee proposes by means of 
lectures for schools and colleges, by exhibitions, and 
by co-operation with the Press, the British Broad- 
casting Corporation and the news film companies, to 
get into touch with the public. Efforts will also be 
made to work in conjunction with engineering 
societies outside London and with all bodies interested 
in engineering. The secretary and public relations 
officer is Lieut.-Colonel F. H. Budden, whose address 
is at 1-7 Great George Street, 8.W.1. 


Selection for Post-Primary Education 


Dr. W. P. ALEXANDER gave a paper at a meeting 
with the recent conference of the 
National Union of Teachers to members engaged in 
higher education, on ““Methods of Selection for Post- 
Primary Education”. He emphasized the need for 
basing any system of selection on the capacity of the 
pupils to profit by the type of education to be fol- 
lowed. As at present arranged, selection is based 
rather on good work done in the junior school, instead 
of on the grounds of the child’s capacity to profit by 
the education offered. The first most important 
factor is general mental energy, expressing itself 
primarily in words, and this ability should be the 
basis of selection for the grammar school type of 
education, or in terms of things, showing itself as 
practical or technical ability. In addition, however, 
there is required for success in life the character 
quality of determination. How these requirements 
are to be tested is a matter for research, some at 
least of which has already been done. Dr. Alexander 
suggested that the first selection need only be very 
simple tests in English and arithmetic, in order to 
know if the child has sufficient facility to begin post- 
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primary education. For the second selection we need 
tests to measure general mental energy in conjunction 
with verbal ability or with technical ability. Lastly, 
in the absence of reliable tests for character qualities, 
the considered opinions of the school staff could be 
utilized. Not only would this method be simpler 
than the one now in operation, but it would also free 
the primary schools from the examination fetish. 
Having ascertained how many pupils there are who 
have the capacity to profit by the grammar school or 
advanced technical instruction, the necessary facilities 
must be provided. For the others, senior modern 
schools with sufficient variation to allow for the vary- 
ing degrees and types of capacities among the pupils 


are needed. 


Research of the Royal College of Surgeons 

Tue scientific report of the Royal College of 
Surgeons of England for the past year reveals the 
extraordinary diversity of work which is being carried 
out in the Museum, Research Laboratories and the 
Buckston Browne Surgical Research Farm, in spite 
of the fact that work has been severely handicapped 
by a rebuilding programme which will give the 
College of Surgeons a unique research unit. There 
has been great activity in almost every field. In the 
Museum, the Pathological Curator reports consider- 
able progress in the renewing of the pathological 
series, and in the fields of physical anthropology there 
have been large accessions of human material from 
archeological excavations in Great Britain and 
abroad. As for the purely research activities of the 
College, these have been carried on, although under 
difficult conditions, in temporary laboratories at St. 
Bartholomew’s Medical School and at the Buckston 
Browne Research Farm. To mention only a few of 
the outstanding investigations which have been 
pursued in the course of the year, great progress has 
been made in the development of operative technique 
for the treatment of certain forms of heart disease, 
technique which has been most successful in its 
clinical applications. Work on the physiology of the 
urinary system has done much to solve the problem 
of the nervous control of the pelvis and ureter. 
Experimental research on nerve grafting, begun the 
previous year, has been continued, and is producing 
results which are of the greatest interest. Of par- 
ticular importance from a practical point of view is 
the work on high blood pressure, which disease has 
been reproduced in the experimental animal, and 
has been found to resemble closely in its clinical 
features and histology arterial hypertension in the 
human. A fundamental problem which has been 
tackled is that of the relation of the central nervous 
system to carbohydrate metabolism and heat regula- 
tion, and we look forward with considerable interest 
to the further fruits of these investigations. 


Publications of the Linnean Society 

Tue first part of the Proceedings of the Linnean 
Society for the 150th session (1937-38) has appeared. 
It contains the acta of the Society at meetings from 
that of October 28 to that of December 9; it em- 
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bodies in full three of the papers read at the meetings, 
and abstracts of the others, whether reserved for 
printing in the Journal of the Society or not. It is 
exactly a hundred years since the Society began to 
print the Proceedings. At first they appeared two to 
five times during a session, in sheets of eight or 
sixteen pages, by which method during the ten years 
1838-1848 the average interval between the making 
of a communication to the Society and its record in 
print was six months; and during the seven years 
1848-1855 it was seven months. In 1856 the Society 
began to issue its Proceedings of an entire year after 
the end of the session and continued to do so for 
seventy-four years, except that between 1860 and 
1872 they appeared each year in two, three or four 
parts as ready. 


In 1930, the Society reverted to publication by 
sheets, issuing sixteen pages together or multiples 
of sixteen. There were nine parts containing the 
acta of the session 1930-31; but, as this entailed 
excessive charges for postage, the parts were enlarged 
in order to reduce their number so that they were in 
the successive years six, five, four and five. In 1935 
it was determined that four should be the number 
of parts in each year; and so it remains. The part 
just issued is the first part for the session 1937-38. 
The interval between the reading of the first paper 
recorded in it and its appearance from the press has 
been only two months. Slight changes have been 
made in the format by the use of bold type and 
spacing so as to make the record fall conveniently 
into chapters, and to lead the reader quickly to what 
he wishes to find. The Society is to continue its 
endeavour to obtain an attractive, as well as a prompt, 
publication. 


Safeguards Against Interruptions of the Electric Supply 

THe public and industry now use electricity so 
largely that any interruption in the continuity of 
the supply is a serious matter which needs careful 
consideration. Two factors that accentuate this need 
are first the increasing growth and interconnexion 
of generating plant, leading to increased risk of 
serious damage on the occurrence of a fault, and 
secondly the increasing tendency to faults occasioned 
by the extended use of overhead lines for long- 
distance interconnexion and for supplying rural areas. 
In a paper on this subject read to the Institution of 
Electrical Engineers on January 6 by H. W. Clothier, 
B. H. Leeson and H. Leybourn, a full statement of 
the problem is given, and the best way of countering 
the risks run are considered for the various methods 
of supply. Particulars are given of high-speed small- 
oil-volume switches capable of breaking the circuit 
by utilizing in improved ways well-tried principles, 
and of an automatic reclosing 132 kilovolt oil circuit- 
breaker with an arc-duration of only one cycle of the 
current at full rating. It is claimed that when a 
fault has developed in a component of a supply 
system provided with protective safeguards of the 
automatic instantaneous protection type and fast- 
acting circuit-breakers, very little damage if any is 
done to the faulty component and there is practically 
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no interruption to the supply. If a fault were to 
develop in an unprotected component of a supply 
system, the sustained feeding of power into it would 
probably lead to a serious breakdown and fire, with 
the risk of a long-maintained interruption of the 
supply. Occurrences of this nature have taken place 
during the last few years due, for example, to leak- 
ages from transient faults on overhead lines and 
leakages due to fires resulting from sustained arcing 
on unprotected apparatus. These risks are un- 
economic and should be guarded against by safeguards 
of the type described in this paper, adequate to 
protect the network from damage. 


New Museum of the University of Colorado 
Pror. T. D. A. Cockerell writes : 


museum. Judge Junius Henderson, a lawyer, but 


also a very keen amateur naturalist, became honorary 


“When I came 
to the University of Colorado in 1904, there was no 
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Archzological Discovery at Sakkara, Egypt 
Tue discovery at North Sakkara, forty miles south 
of Cairo, of a tomb which it is thought may prove to 
be that of Menes, the first king of the First Dynasty 
of Egypt (c. 3300 B.c.), is of exceptional interest, both 
on account of its historical associations, and also jp 
view of the fact that the tomb of this monarch had 
been thought to have been discovered many years 
ago by Sir Flinders Petrie at Abydos. The grounds 
for this tentative attribution of the tomb now found 
are the hundred or ‘more clay sealings bearing the 
name ‘Aha’, generally identified as that of King 
Menes, and the fact that no other name appears, 
The discovery was made by Mr. Walter Emery, who 
has been engaged in excavation on the site for the 
past three years. Of all the tombs brought to light 
here up to the present, this is the largest. It contains 
five chambers. Its roof had fallen in and it had been 
plundered ; but according to the reports in The 
Times of January 7-8, associated 
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curator of the then insignificant collections. Owing 
to his energy and enthusiasm, the collections grew, 
and in course of time Henderson was made professor, 
and giving up his law, devoted his whole time to the 
Museum. Until recently, the collections were housed 
in one wing of a building devoted to instruction, and 
having become very extensive, were crowded so that 
it was difficult to find room for anything more. The 
collection of molluscs, in particular, is one of the best 
in America, and the many fossils include the types 
of numerous species of insects, shells and plants. 
The Museum has now moved into a new building, 
shown herewith. There are fine exhibition galleries 
for the zoological specimens, for the fossils and 
minerals, and for the important collections gathered 
by Earl Morris, representing the work of the ancient 
inhabitants of south-western North America. It is 
greatly regretted that Junius Henderson died on 
November 4, after a very long illness, and was not 
able to see the fruition of his years of labour in the 
new building. He has been succeeded by Prof. Hugo 
Rodeck.” 


with the skeletal remains of two 
aged individuals was a large num- 
ber of antiquities, of which the 
most important are quantities of 
stone and alabaster jars, many in- 
scribed with the name of the king. 
The pottery includes shapes not 
hitherto recorded in Egypt. In 
addition to slate palettes there are 
fragments of funerary furniture, 
among which are the traditional 
ivory bull’s legs of chairs and 
parts of a wooden bed similar in 
design to that already known as 
belonging to Queen Hetepheres of 
the Fourth Dynasty. A novel 
feature of the tomb is the coloured 
reed matting, which was affixed to 
the clay walls while they were still 
wet, forming, it is pointed out, a 
primitive kind of wall-paper. Many 
of the sealings bear inscriptions in black ink. Mr. 
Emery proposes to excavate below the adjoining 
Third Dynasty tombs in the hope that the discovery 
of the burial places of the king’s servants will 
confirm the tentative attribution of the tomb to 
Menes. 


Recent Acquisitions by the British Museum 

In the announcement of the additions to the 
archeological and ethnographical collections of the 
British Museum (Bloomsbury) during the past month 
it is stated that the antiquities from Skara Brae, 
Orkney, which were deposited in the collections on 
loan in 1933 have now been given to the Museum by 
the owner, Mr. Walter G. Grant. It will be remembered 
that this site was excavated by Prof. Gordon Childe, 
whose careful investigation of this remarkable pre- 
historic town, or village, revealed a picture of early 
culture so complete as to constitute on its primitive 
scale something in the nature of a ‘Knossos’ of the 
north. Among other antiquities accruing to the 
Museum are the remarkable and important collections 
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of bronze knives, spear-heads and bracelets, gold 
ornaments and pottery acquired by Sir Leonard 
Woolley in his excavations at Atchana in Syria, in- 
eluding pottery imported from Cyprus and Mycena, 
as well as local ware of about 1650-1450 B.c. in 
imitation of Cretan pottery of Minoan type. The 
National Art Collections Fund has given a slab from 
the stone balustrade of a staircase of the palace at 
Persepolis, dating from the reign of Darius the Great 
or Xerxes, somewhere between 520 and 460 B.c. It 
is carved in relief with the figure of a human-headed 
lion, winged and wearing a horned headdress. The 
Christy Trustees have presented a fine and important 
group of Peruvian pottery from the southern coastal 
area of Peru in the neighbourhood of Nasca. This 
Nasca ware, now thought to date from about 200 B.c. 
to A.D. 200 is an early, though not the earliest, form of 
Peruvian prehistoric pottery, and is distinguished by 
the variety of colouring and the fineness of line of its 
painted decoration. 


Television Receivers 

In the General Electric Co.’s (G.E.C.) Journal of 
May and August a description is given by D. C. 
Espley and G. W. Edwards of television receivers 
made by the G.E.C. and how they have withstood 
the tests to which they have been subjected. Since 
the Commission, formed in May 1934, considered the 
position of television as a public service, it has come 
very much to the front. The Commission decided 
that the standard picture should not be less than 
240 lines, with 25 frames per second as the repetition 
frequency. They further recommended that work 
should be started on an experimental transmitting 
station with a 450 line 50 frame per second. The 
G.E.C. Research Laboratories concentrated, therefore, 
on the forthcoming transmissions from the Alexandra 
Palace. It was originally expected that this trans- 
mitter would provide good signals within a circular 
area of 25 miles radius. Results with the receivers 
have exceeded expectations. At Reading (39 miles), 
Tunbridge Wells (38 miles), Maidstone (38 miles), 
Farnham (42 miles) and Brighton (56 miles) the 
results are entirely satisfactory. Using a modified 
set, it was found possible to obtain a well-synchronized 
picture at the G.E.C. Radio Works at Coventry (80 
miles), although at this distance the appreciable 
‘background’ noise must produce visible effects on 
the picture. Apart from the effects of local irre- 
gularities, it is now stated that the field strength 
round the transmitter has an almost circular dis- 
tribution. The small irregularities are generally due 
to shadows produced by the proximity of buildings 
and the contour of the hills. In a few cases it was 
found necessary to erect aerials with directional 
properties either for raising low field strength or to 
avoid local interference when it is excessive. 


Agricultural Advice 

Tue Harper Adams Agricultural College, Newport, 
Shropshire, has issued a review of its advisory work 
in the West Midland province during 1936-37 (Adv. 
Rept. No. 12, pp. 23, May 1937). This is contributed 
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by the advisory staff of the College, and bears the 
title of ‘“‘Harper Adams Adviser’’. Topics of special 
interest are described, and the most significant 
tendencies are shown, but no attempt is made to 
condense the whole advisory activity into this small 
volume. Mr. F. 8. Dennis shows, among other things, 
the high cost of milk production in Warwickshire, 
and indicates the lines of heavy expenditure. The 
correction of heart-rot in sugar beet, and ‘Raan’ in 
swedes, by the application of borax, is one interesting 
feature of Mr. W. Morley Davies’s contribution, and 
the yield of milk deficient in butter-fat and total 
solids during spring and early summer also receives 
attention. This is a question vital to dairy farmers, 
for many cows do not provide milk which reaches 
the necessary legal standards at this period. ‘Some 
Causes of Winter Wheat Failure” is the main topic 
of Mr. H. C. F. Newton, the advisory entomologist, 
whilst Mr. N. C. Preston discusses the fungus disease 
of the same crop, known by the laconic name ‘take- 
all’. Dr. A. Lloyd Provan compares the simple 
methylene blue test for the number of bacteria in 
milk, with the more accurate, but cumbersome, 
plating method. Veterinary investigational work is 
described by Mr. K. D. Downham. 


Australian Science Abstracts 

Tue Australian National Research Council per- 
forms a useful service to its territorial men of science, 
and to a larger body of workers, by the publication 
of Australian Science Abstracts. This appears 
quarterly. (Subscription 4s. per annum, post paid, 
from the Editor-in-Chief, Australian Museum, College 
Street, Sydney.) Sections are devoted to agri- 
culture, anthropology, botany and forestry, chem- 
istry, economics and statistics, engineering, geo- 
graphy, geology, physics, physiology, veterinary 
science, and zoology. Papers on research findings 
or communications of general scientific significance 
are cited, and a short abstract follows most of 
the titles. Mr. T. Hodge-Smith is the editor-in- 
chief, and has the assistance of ten honorary 
abstractors. It is often difficult for the worker in 
Great Britain to follow research at the Antipodes, 
but this publication should make such contact 
possible. 


The Reinmuth Earth-grazing Planet, 1937 UB 
Tx1s object was discovered by Herr K. Reinmuth 
at Kénigstuhl on Oct. 284 22" 27-6" U.T., near 
o Piscium. Its magnitude was estimated to be 10, 
but 24 hours later the magnitude was 8, an indication 
of rapid approach to the earth. As it moved nearly 
one hour in R.A. in this time, it was obviously fairly 
close to the earth. Herr Schewick at Sonneberg 
found images of it on four plates, from October 26 
to 29, and orbits were computed from the results. 
Unfortunately, the short interval rendered the de- 
termination of the period very uncertain, and this 
was found to range between 1-1 and about 4 years. 
The other elements were computed with as close 
agreement as could be expected from the data, and 
the various orbits indicated a small inclination to the 
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plane of the ecliptic—about 6°. On October 31 it 
made its closest approach to the earth, passing 
within 400,000 miles—the nearest approach of any 
minor planet. It reached perihelion about the middle 
of December, its distance from the sun being then 
0-6 unit, that is, 56,000,000 miles. At present it is 
nearly 1 unit from the sun and about 1-5 units from 
the earth. 


Ir is certain that no accurate determination of the 
time of revolution around the sun is possible from 
observations over four days, and it is very improbable 
that it will be seen at the next return, unless by a 
most fortunate coincidence. Dr. M. Davidson de- 
scribed his computation of the orbit of 1932 HA at 
the Royal Astronomical Society in May 1932, and 
predicted that other planets of a similar character, 
making close approaches to the earth, would be 
discovered. Since May 15, 1932, when this planet 
approached the earth within 7 million miles, Adonis 
came within 1} million miles in 1936, and now 
1937 UB has made a closer approach than either. 
It is fairly safe to infer that there is a family of 
these small bodies, their diameter not exceeding 1-2 
miles, the orbits of which lie well within the orbit of 
the earth, and that more of them will be discovered. 
Probably in the past the earth encountered many of 
them, but the craters formed, assuming that some 
of them struck the ground, not the ocean, have been 
obliterated in the vicissitudes of geological ages. It 
may be conjectured that our planet has swept up all 
that could possibly encounter it, for which reason a 
collision with one of these small bodies is an ex- 
tremely remote possibility. It is hoped that some 
light will be thrown on problems of cosmogony 
through the study of these small planets. 


The Night Sky in January 

TxeE planets visible in the south-west sky in the 
evening are Mars and Saturn, and the approach of 
the former towards the latter will be noted, until, 
by February 2, Mars will have passed eastwards of 
Saturn. On January 20, Mercury is at greatest 
elongation (24° west) and may possibly be seen about 
5° above the south-east horizon on that date at 7”. 
In the middle of the month, Sirius souths at 23" and 
is one of a conspicuous array of first magnitude stars 
to be seen southwards near the meridian. In order 
of apparent magnitude these stars are Sirius (— 1-6™), 
Capella (0-2™), Rigel (0-3™), Procyon (0-5™), Betel- 
geuse (0-9™, variable), Aldebaran (1-1™) and Pollux 
(1-2™). Two of these stars offer extreme examples of 
stellar densities. There is Betelgeuse, a super-giant 
star with a diameter of about 250 million miles, the 
average density of which is one-millionth that of 


water. In contrast, the companion of Procyon, an 
extremely dense white-dwarf star of planetary 


dimensions, has a mean density more than a million 
times that of water. 


Announcements 

Pror. Nrets Bour, professor of physics in the 
University of Copenhagen, and Prof. Georges Denigés, 
formerly professor of biological chemistry in the 
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University of Bordeaux, have been elected opr. 
spondanis of the Sections of General Physics anq 
Chemistry, respectively, of the Paris Academy of 
Sciences. 


Tue honorary membership of the Royal Asiatic 
Society has been conferred upon Prof. René Dussaud 
Seerétaire perpetuel de l’Académie des Inscription, 
et Belles Lettres et Conservateur honoraire de 
Musées Nationaux, Paris, in recognition of his 
eminent services to Semitic archeology, history and 
epigraphy. 


CoLoNEL W. B. Purpon, professor of hyziene at 
the Royal Army Medical College, is to be promoted 
Major-General and will take over the office of com. 
mandant and director of studies at the College jn 
March. He will succeed Major-General Ww. P. 
MacArthur, who will assume the appointment of 
director-general of the Army Medical Service on that 
date. The new professor of hygiene will be Lieut. 
Colonel D. I. Richardson, at present 
director of hygiene, the War Office. 


@ssistant 


THe University of Basle has conferred honorary 
doctorates on Profs. Paul Karrer and Leopold 
Ruzicka, who hold the chairs of chemistry at the 
University and Polyclinic at Zurich respectively. 
The former has investigated the structure of vitamins 
A and B, and the latter the structure of the sterols 
including vitamin D and the sex hormones. 


TxHE following appointments and promotions in the 
Colonial Service have recently been made: Colonial 
Forest Service: A. R. Barrie (Malaya), J. S. P. 
Beard (Trinidad), H. A. Douglas (Gold Coast), D. C. 
Duff (Gold Coast), E. S. Erskine (Malaya), D. B. 
Fanshawe (British Guiana), F. P. Graves (Malaya), 
J. H. Nelson Smith (British Guiana); E. Davies, 
inspector of produce, Nigeria ; R. F. Innes, assistant 
agricultural chemist, Jamaica; B. C. King, chemist 
and petrologist, Uganda; D. Sturdy (agricultural 
officer), senior agricultural officer, Tanganyika ; Capt. 
W. 38. Aitken, senior veterinary officer, Uganda; 
Dr. J. Carmichael, senior veterinary research officer, 
Uganda; R. J. Simmons, senior veterinary officer, 
Uganda ; J. R. V. Smyth, senior agricultural super- 
intendent, Agricultural Chemists’ Branch, Jamaica. 


A ist of whole-time awards for scientific research, 
other than professorships, offered by public and 
private bodies in Great Britain and Northern Ireland 
has recently been issued by the Royal Commission 
for the Exhibition of 1851 (1 Lowther Gardens, Ex- 
hibition Road, London, 8.W.7. Price ls.). The list 
comprises fellowships, studentships, scholarships, etc., 
classified into: (A) open awards offered by private 
and public bodies other than universities or colleges ; 
(B) open awards offered by universities or colleges ; 
(C) awards restricted to candidates from particular 
localities or institutions. Purticulars concerning each 
award are given. The list contains much valuable 
information, and should be kept at hand by heads of 
research departments and institutions. 
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Letters to the Editor 


The Editor does not hold himself responsible for opinions expressed by his correspondents. 


He cannot undertake 
intended for this or any other part of NATURE. 


NOTES ON POINTS 


CORRESPONDENTS ARE INVITED TO 


Photography of Lightning in Daytime 

THE photographic method of studying the luminous 
processes in the lightning discharge requires the 
shutter of a Boys or similar camera to be open 
before the flash occurs, and hence has hitherto been 
used only at night. Since the majority of land 
thunderstorms occur by day, I have for some years 
been trying various methods of recording lightning 
in the presence of daylight. 

A photo-electric cell backed by a large silvered 
mirror gives successful results on flashes more than 
twenty miles away, the steady daylight component 
being cut out by a resistance-capacity coupled 
amplifier. Its records are, however, not as useful as 
photographs, 





A chlorine-bromine filter in front of a quartz- 
fluorite lens can give actual photographs of the 
discharge without much fogging in daylight, since day- 
light does not contain the wave-length below 2900 A. 
which it transmits. The discharge is, however, only 
weakly luminous on these short wave-lengths, and 
the range of the camera is not more than three 
miles. 

A very much better device has now been developed 
in which the discharge takes its own photograph, 
opening the shutter of the camera before the first 
main or return stroke occurs. The triggering of the 
shutter is accomplished by the aid of the train 
of electromagnetic pulsations sent out by the stepped 
leader which initiates the discharge. These are 
picked up by an aerial circuit tuned to the range of 
frequencies which these steps produce (30-10 
k.c./sec.), and after rectification and amplification 
they operate a thyratron which discharges through 
a relay, the armature of which pulls on the trigger of 
a Compur shutter. The lag in the system is less 
than 0-005 sec.—considerably less than the time 
taken by the majority of stepped leaders to reach 
the ground—so that the shutter is open before the 
first return stroke occurs. The closing of the shutter 
is effected after 0-5 sec. in the usual way. 


IN SOME OF THIS WEEK'S 


to return, or to correspond with the writers of, rejected manuscripts 
No notice is taken of anonymous communications. 


LETTERS APPEAR ON P. 123. 


ATTACH SIMILAR SUMMARIES TO THEIR COMMUNICATIONS. 


The accompanying figure shows two strokes which 
made up a single flash at a distance of about 2 km., 
and which were recorded by this device two hours 
before sunset on a camera with a fixed lens and a 
moving film. The dart leader to the second stroke 
is visible to the left of its main portion. 

The motion of the film aids considerably in reducing 
the background fogging due to daylight. The camera 
can be exposed, for half a second, ten or more times 
before this fogging becomes serious. This is of 
importance, since the arrangement is sometimes 
triggered by discharges within the cloud which 
involve stepped processes. 

The instrument has a range of 15 miles. Its first 
form was made in December 1936, but much better 
results have followed the development of a more 
satisfactory relay device which has been constructed 
for me by Messrs British Electricon Ltd. 

B. F. J. SCHONLAND. 

Bernard Price Institute of Geophysics, 

University of the Witwatersrand, 
Johannesburg. 
Nov. 30. 


Lightning Strokes 

Many years ago I published a discussion of the 
origins of lightning discharges’ which affirmed that 
a discharge would be expected to begin at a place of 
maximum electric force (not potential) and to bore 
its way through the atmosphere, without tearing it, 
initially along the direction of the force. I now add 
to this a theorem, due, I think, to Clerk Maxwell, that 
in an electrostatic field the force cannot be maximum 
anywhere in free space. It follows that discharges 
must be initiated, most probably at any rate, within 
the thunder-cloud. If the discharge begins from a 
conducting surface, similar reasoning would assign 
its origin to the more convex parts. As the moving 
camera of Sir Charles Boys has proved its efficiency 
in various hands in tracing the course of discharges, 
this theoretical conclusion may be useful in discussion 
of observations. 

As regards the formation of a thunder-cloud by the 
separation of the positive and negative ions along 
opposite directions, the discussions in Prof. Townsend’s 
school on the time required to clear a gas of ions by 
means of an electric field are relevant. 

JOSEPH LARMOR. 

Holywood, 

N. Ireland. 

Dec. 20. 


1 Proc. Roy. Soe., A, 90, 312-318 (1914); “Math, and Phys. Papers,” 
2, 457-467. 
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Doppler Effect of Nuclear Resonance Level 


EXPERIMENTAL and theoretical work has shown 
the existence of remarkably narrow resonance levels 
for the absorption of slow neutrons in certain nuclei'~. 
In the cases of rhodium, silver (group A) and gold, 
the natural half-value width can be estimated as 
0-06 volt, 0-05 volt and 0-12 volt, respectively. 
These values, however, may include errors of the 
order of 100 per cent. It has been pointed out by 
Frisch* that these widths are comparable with the 
Doppler width which such resonance must show in 
consequence of the thermal agitation of the cap- 
turing nuclei. According to Bethe and Placzek’, the 
Doppler width is 


» = VEGF, 


E, being the resonance energy and M the mass of 
the nucleus. This leads to the following widths at 
room temperature : 0-07 volt for rhodium, 0-1 volt 
for silver, 0-12 volt for gold. In the case of silver, 
the Doppler width seems to be even greater than 
the natural width. In this case, heating a silver 
absorber should influence considerably the absorption 
in the middle of the resonance line. In consequence 
of the Doppler broadening, the absorption in the 
middle of the line should decrease with increasing 
temperature of the absorber. Therefore this effect 
should be observed with a thin detector, which is 
sensitive principally to the middle of the line. 

We tried to find evidence of this effect in the 
following way. Between a thin silver detector 
(0-01 mm.) and a source of slow neutrons (400-700 
mC. radon plus beryllium surrounded by water), a 
silver absorber (0-02 mm.) was stretched. This 
silver foil absorbed 25 per cent of the resonance 
neutrons of group A detected by the absorber, the 
activity of which was measured for 45 seconds after 
an irradiation of 60 seconds. A cadmium filter (1 mm.) 
was placed between absorber and detector during all 
measurements. By passing a current of about 200 
amperes through it, the absorber could be heated to 
about 800°. The foil was always well stretched ; the 
detector was cooled by an air current and the water 
’ of the source was kept flowing in order to prevent 
heating. Counting more than 25,000 kicks, the 
absorber being hot and cold in turns, we found an 
increase in intensity of (5-2+1-4) per cent when the 
absorber was heated. Not more than 1 per cent 
increase can be attributed to thermal extension of 
the absorber. It can be said, therefore, that a change 
of intensity of more than 4 per cent, or a change of 
the absorption coefficient of 25 per cent, must be 
attributed to the Doppler effect. For a thicker 
absorber (0-1 mm.) no effect was observed. This 
might have been expected because radiation trans- 
mitted by such an absorber is principally concentrated 
on the borders of the line where the absorption is but 
slightly modified. 

The observed effect provides a possibility of 
estimating the breadth of the silver resonance line 
by a direct experimental method. 

Hans von HALBAN, JUN. 
Huces Paxton. 

Laboratoire de Chimie Nucléaire, 

Collége de France, 
Paris. Dec. 14. 

' Amaldi, E., and Fermi, E., Phys. Rev., 3, 899 (1936). 

* Breit and Wigner, Phys. Rev., 49, 519 (1936). 

* Bethe, H. A., and Placzek, G., Phys. Rev., 61, 450 (1937). 


‘y¥. Halban, H., and Preiswerk, P., J. Phys., 8, 29 (1937). 
* Frisch, O. R., Kgl. Danske Vid. Seisk., 14, 12 (1937). 
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Thomson Effect of Supraconductive Lead 


Various investigations have proved that the 
thermo-electric force between supraconductors jg 
zero’. This might suggest that the Thomson effeg 
in a supraconductive metal is also zero, although it 
is conceivable that the Thomson coefficients of 
different supraconductors have the same but finite 
value. It was therefore decided to determine the 
Thomson coefficient of supraconductive lead directly, 

The experimental arrangement consisted of a ri 
of lead wire, to which two copper vessels containing 
liquid helium were attached at the opposite ends of 
a diameter. On one side of the ring half way between 
the containers the bulb of a gas thermometer wag 
attached. The whole arrangement was suspened in 
a vacuum, and a temperature gradient in the ring 
was kept up by allowing the helium in the containers 
to boil under different pressures. Persistent currents 
in opposite directions were successively set up in the 
ring, and the gas thermometer read in each case. No 
change in the temperature of the thermometer could 
be observed, which means that the Thomson co. 
efficient of the metal is zero, or at least smaller than 
4x 10° volts per degree. 

This result is interesting in connexion with the 
specific heat of the supraconducting electrons. The 
existence of such a specific heat is apparent from the 
heat capacities of supraconducting metals determined 
in Leyden*, and we have evaluated the specific heat 
of a system of supraconductive electrons by direct 
determination of the difference in free energy between 
the supraconductive and the normal state*. The 
fact that this specific heat is not zero means that 
there is an exchange of thermal energy between the 
supraconductive electrons and the lattice. Although 
the theory of the free electrons in metals as yet gives 
no satisfactory results for the Thomson coefficient 
(except for the alkali metals), it is evident that the 
Thomson coefficient is to some extent a measure of 
the specific heat of the electrons‘. The fact that in 
one case the specific heat can be observed directly 
and in the other case it is not apparent in the Thomson 
coefficient seems to suggest that, in general, electrons 
in a supraconductive metal exchange thermal energy 
with the lattice, whereas those taking part in a 
persistent current do not. 

A more detailed discussion of the result in 
connexion with the other phenomena of supracon- 
ductivity will be given elsewhere. 

J.G. Daunt. 

Clarendon Laboratory, K. MENDELSSOEN. 

Oxford. 
Dec. 21. 

* Borelius, G., Keesom, W. H., Johansson, C. H., and Linde, J. 0., 
—- Leiden, 217c. Meissner, W., Z. ges. Kdlte-Industrie, A, 197 

* cf. Keesom, W. H., and Kok, J. A., Physica, 1, 175 (1933). 
an J. G., and Mendelssohn, K., Proc. Roy. Soc., A, 160, 127 

‘ Sommerfeld, A., and Bethe, H., “Handbuch d. Physik”, 24, 2, 
356 (1933). 


Nature of the Nuclear Field 


An attempt to explain neutron-proton interaction 
made by Yukawa’ in 1935 has been brought to 
general notice*.* in connexion with the new experi- 
mental evidence for the existence of a ‘heavy 
electron’*5*, 

Although it is premature to draw definite theoretical 
conclusions from the present experimental know- 
ledge, it is certainly suggestive that a Yukawa 
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Vir) A + Bi(anap) 


where k is 2xc/h times the rest mass of the new particle, 
cy and op the spin operators of neutron and proton 
respectively and r the distance between these par- 
ticles. A, B and C are constants and are independent 
with regard to both sign and absolute magnitude. 
Therefore an interaction can obviously be chosen 
which gives the correct triplet-singlet separation. 
The nuclear potential now considered most ade- 
quate for practical calculations® has exactly the spin 
dependence one obtains from the above expression 
It further includes 
the ‘isotopic spin’ factor (tytp) which can be ac- 
counted for in the field theory here proposed exactly 
on the same lines as in the case of the Fermi field’®, 
that is, by assuming that the new particle also has a 
charged and an uncharged state. It is a question yet 
to be considered whether a complete description of 
experimental data may also be 
assuming this uncharged state to exist ; also whether 
any specialized type of interaction of greater simplicity 
than the above general linear combination 


by putting C 


0, A:B=3: 5. 





icle with a mass of the observed order of magni- 
tude (100 me) does indeed give nuclear forces of the 
correct range. As nothing is otherwise known about 
the strength of the interaction of these particles with 
protons and neutrons, one can also assume it to be 
¢o large as to account for the known magnitude of 
the neutron-proton force. 

Unfortunately, theory based on 
relativistic Schrédinger equation, as suggested by 
Yukawa, cannot explain the experimentally known 
position of the 4S level of the deuteron relative to its 
as ground state. 

It has, however, been found that a more satis- 
factory result can be obtained if one admits a vector 
wave function for the new particle, such as was used 
by Proca’ in a different connexion. Proca’s equations 
ean be quantized on lines completely analogous to 
the Pauli-Weisskopf method* for the scalar wave 
equation, and the resulting neutron-proton potential 
can easily be determined. 
combination of possible interactions of the Yukawa 
and Proca type, the potential is found to be 


Using the most general 


C k-*(oygrad) (opgrad) | = , 


perhaps suffice to fit the facts. 


In any case, it is possible to give a field theory in 
which magnitude and range of the nuclear forces, as 
well as their dependence on spin and charge, are all 
accounted for equally well. 
to have such a model, even though its relation to 
experiment is admittedly quite uncertain. 

The details of the calculation will be published 


elsewhere. 


N. KEMMER 


(Beit Scientific Research Fellow). 


Imperial College of Science 


and Technology, 
London, 8.W.7. 
Dec. 8. 


' Yukawa, Proc. Phys.-Math 
* Oppenheimer and Serber, Phys. Rev., 51, 884 (1937) 
* Stueckelberg, Phys. Rev., 52, 
*Neddermeyer and Anderson, Phys. Rev., 51, 885 (1937). 
* Street and Stevenson, Phys. Rev., $1, 1005 (1937). 

* Street and Stevenson, Phys. Rev., 52. 
(vii), 7, 347 (1936). 
‘Pauli and Weisskopf, Hele. phys. Acta, 7, 709 (1934). 
* Heisenberg, Naturwise., 2, 
“Kemmer, Phys. Rev., 52, 906 (1937). 


* Proca, J. Phys., 


Soe. Jap., 17, 48 (1935) 


$1 (1937). 


749 (1937). 


possible 


It appears satisfactory 


1003 (1937). 








NATURE 117 


Nuclear Forces, Heavy Electrons and the 
8-Decay 

We have generalized a theory put forward by 
Yukawa! showing that nuclear forces can be explained 
by assuming the existence of new particles of mass 
about two hundred times that of the electron. Our 
theory is relativistically invariant, and in its present 
form gives results which we believe are of actual 
significance for cosmic ray and nuclear pheno- 
mena. 

Our theory is based on the idea that the proton 
and neutron are two states of the same particle char- 
acterized by the eigenvalues —1 and +1 respectively 
of some operator, t say, and that transitions may 
occur from one state to the other with the emission 
or absorption of a particle of positive charge e and 
mass My. It follows from this that such a particle, 
which we shall call a U-particle, obeys Bose statistics. 
In order to explain the 8-decay, we must then assume 
that in certain circumstances an electron may absorb 
a U-particle by becoming a neutrino or vice versa. 
Of course, the emission or absorption of a U-particle 
only takes place observably when it is consistent with 
the conservation of energy. In other cases the 
emission or absorption is merely virtual, as an inter- 
mediate state, as is the case in the quantum theory 
of radiation. 

The motion of the U-particles is described by a 
4-vector Uy. Denoting by Y the wave function for 
the proton-neutron, which in consequence has two 
components corresponding to the two states of this 
particle (each component itself being really com- 
posed of the four components belonging to a wave 
function for a particle obeying the Dirac equation), 
by ¥ the similar wave function for the electron- 
neutrino, and by 9, the electromagnetic potentials, 
we can derive the complete equations of motion of 
the whole system in the usual way by the variation 
of a relativistically invariant Lagrange function with 
respect to ¥Y, ¥, U and 9. Using the methods of the 
second quantization, the equations can then be 
written in the Hamilton form necessary for quantum 
mechanics. Writing 


r) ie . C) te . 
G -_— é J; — —_-— —@ » ae 
- (i= he 2) U1 (ja he et) Om (0) 
the equations of motion for the U-particles are 


a ie 7) ie 
stat (a * he v0) ot 4 nes he a1) =~ 


M,2ctU, — g ¥ aktyp ¥ — g’ bat ten = 0, (2) 


and 
7] ie¢ ‘ eC ie 
Gok = — (5 t+ ie 20) Ux -(az — jhe PF ) Uo, (3) 
and their conjugate complex equations. 1, k = 1, 2,3 


and g, g’ represent the interaction of the U-particles 
with the proton-neutron and_ electron-neutrino 
respectively, and are the only two arbitrary constants 
in our theory. typ is a matrix representing the change 
of a proton into a neutron and te» similarly represents 
the change of a neutrino into an electron. In addition, 
exactly as in electrodynamics, the equation 
me (2 «or )Gok + Myte'U, + g¥twe¥ 
c das ~ ha) Fok ~~ My o + Gt TtNP 


+ 9'Yteny = 0, (4) 
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has to be imposed as a boundary condition. The 
equation of the proton-neutron is 


e 
[¢ au( Pp — *p) t B( Af vets + Mpe'xp) 
+g (“ ‘utptPpn 4 Cusurwr) | Y=0, (5) 


where tp and ty are matrices which are unity only 
when the particle is a proton or neutron respectively, 
and zero otherwise. Wy and Mp are the masses of 
the neutron and proton. A similar equation holds 
for the electron-neutrino. The charge density of the 
U’-particles is given by 


Sy iehc ( { k Gok l k Got). 


and the commutation rules being 


the (Gox (2") Uz (x) Ura) ¢ 


and the conjugate equations, the existence of U- 
particles of positive and negative charge follows 
automatically as in the case of the Klein-Gordon 
equation treated by Pauli and Weisskopf*. 

The purpose of this note is to point out the follow- 
ing consequences of the theory. 

(1) A positive U’-particle at rest may disintegrate 
spontaneously into a positive electron and a neutrino. 
This disintegration being spontaneous, the U-particle 
may be described as a ‘clock’, and hence it follows 
merely from considerations of relativity that the time 
of disintegration is longer when the particle is in 
motion. We believe that this may have to do with 
the fact observed by Blackett and others that below 
2 x 10° e.v. most cosmic ray particles are electrons, 
above this energy heavy electrons. In a previous 
paper*® we have shown that the experimental evidence 
requires that heavy electrons can apparently turn into 
ordinary electrons. Our U-particles are then to be 
identified with the heavy electrons, and it follows 
that most of the heavy electrons have been created 
either in the earth’s atmosphere or not very far from it. 

(2) The U-particles will suffer large energy losses 
in addition to the ionization and the Bremsstrahlung, 
due to collision with neutrons in which they are 
absorbed and re-emitted with less energy (analogue 
of the Compton effect). 

(3) On colliding with a neutron they may be 
absorbed to form a fast proton, but only in the 
presence of other particles. 

(4) It gives a relativistic interaction between a 
proton and a neutron which in the non-relativistic 
case reduces to the Heisenberg-Majorana exchange 
force of the type —g*e-Mucr 4/r. 

(5) It may be objected that the use of the Dirac 
equation to describe the proton-neutron is incorrect 
inasmuch as it gives a wrong value for the magnetic 
moment. This objection, however, fails if the mag- 
netic moments of the proton and neutron can arise 
through their interaction with the U-particles. It is 
quite easy to see without any calculation that our 
theory gives magnetic moments of opposite sign to 
the proton and neutron, as is required by experiment. 

(6) When the maximum energy of the §-ray 
spectrum is not too large, it can be shown that our 
theory reduces exactly to Fermi’s. In the general 
case, however, characteristic differences will appear 
which may improve the agreement with experiment. 

Lastly, we would remark that the U-particles 
being charged, they cannot explain the close-range 
proton-proton interaction. To formulate this, we 
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would have to introduce a neutral particle N of 
about the same mass M,, which obeys similar 
equations to those for the U-particles and can be 
absorbed and emitted when a proton jumps from 
one energy state to another. The introduction of 
such a particle may not seem very arbitrary whey 
we consider that it would give us a symmetrical state 
of affairs, with all the particles falling into three 
groups with masses of the order Mp 1840 m, 
My ZS 200 me, and me, there being positive, negative 
and neutral particles of each group. The introduction 
of the N-particles would give, in addition to the 
processes mentioned above : 

(7) The absorption of a positive U-particle by 4 
neutron and the re-emission of an N-particle, and 
vice versa. This would give rise to a type of chain 
U-N-U, ete., such as we have already discussed' jp 
connexion with the proton-neutron interaction.’ 

The detailed calculations are being published else. 


where. H. J. BHApBHa. 

Institute of Natural Philosophy 4 

Edinburgh. 
Dec. 13. 

' Yukawa, H., Proce. Phys.-Math. Soc. Japan, 17, 48 (19 

* Pauli and Weisskopf, Helv. phys. Acta, 7, 709 (1935) 

* Bhabha, H. J., Proc. Roy. Soc., in the press 

* Bhabha, H. J., Nature, 139, 1103 (1937) 

* Some of the points noted above were also mentioned by Ur. Heitler 
in a conversation with me on the original Yukawa theory. Cf. also 


Wenzel, G., Z. Phys., 104, 34 and 106, 738 (1937) for a different 
introduction of new Bose particles. 


Sulphur Content of the Intercellular Phase of the 
Wool Fibre 


Recent advances in the chemistry of woo! and 
wool textile processes have been based on the simple 
view that the fibre consists of peptide chains bridged 
by cystine and salt linkages. The differences between 
the constituent phases of the fibre and its cells were 
reserved for investigation until the significance of 
main structural features had been determined. In 
connexion with a detailed study of the reactivity of 
the sulphur linkage in animal fibres’, however, we 
have found it necessary to determine whether the 
intercellular phase of the fibre differs in sulphur 
content from the cortical and cuticular cells. 

The investigation was in progress? when Stak- 
heyewa-Kaverznewa and Gavrilow® reported that the 
cells isolated from wool by means of pancreatin 
possessed a sulphur content of 3-05 per cent compared 
with 2-91 per cent for the original wool. This result 
suggested that the intercellular phase was deficient 
in sulphur, in agreement with Astbury and Woods’ 
hypothesis‘, but some doubt remained because 
Stakheyewa-Kaverznewa and Gavrilow did _ not 
restrict their attention to non-medullated fibres, and 
took no account of the action of light in reducing the 
sulphur content of the tips of the fibres. Preferential 
isolation of intact cortical cells from fibres which 
have been damaged by exposure to light and contain 
sulphur-free medulla, would give the observed result 
whether or not the intercellular phase is deficient in 
sulphur. 

We have, however, been able to show that Stak- 
heyewa-Kaverznewa and Gavrilow’s conclusion is 
correct, although when intact non-medullated fibres 
are used, the difference in sulphur content between 
the fibres and their constituent cells is higher than 
they report. The root ends of non-medullated, 
Australian 64’s merino wool staples were used for 
the investigation. After purification by extraction 
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with alcohol, ether and water, the wool was retted 
at 35°C. in 1 per cent trypsin solution at pH 8-6°. 
Although the fibres retained their original form at 
the end of fourteen days, they crumbled readily 
ghen rubbed with water on a glass plate. The cells 
isolated in this way were washed repeatedly by 
decantation until the wash-water had a pH of 6-9 
and gave only a faint ninhydrin reaction after con- 
centration. Part of the material so obtained was 
retained for sulphur determinations, and the re- 
mainder treated with fresh trypsin solution for a 
further sixteen days. At the end of this time, the 
cells were again washed, separated and dried. The 
sulphur contents of the various materials, dried to 
constant weight in vacuo over phosphorus pentoxide, 
were determined by the Carius method and are given 


below. 


Time of Sulphur Ash 
Material retting content content 
(days) (per cent) (per cent) 
Original wool $52 | 0-63 
3-50 
Cells 14 3-61 0-26 
Cells (treated with HCl 14 3-65 0-16 
to reduce ash content) 3-65 
Cells x0 3°87 
5 sO 


From these results, it seems clear that the amor- 
phous intercellular phase of the fibre has a smaller 
sulphur content than the cells. The sharp rise in 
sulphur content of the latter, after the second treat- 
ment with trypsin, is probably due to more complete 
removal of the amorphous phase from the separated 
cells, but the possibility of attack on the cells, with 
isolation of more crystalline components, is under 


examination. ° 
J. B. SPEAKMAN. 


Textile Chemistry Laboratory, P. R. McManon. 


University, Leeds. 
Dec. 17. 

' Speakman, NATURE, 182, 930 (1933) 

$35, 380, 423 (1936); 68, 236 (1937); 

(1936); NATURE, 138, 327 (1936) 

*MeMahon, Ph.D. Thesis, University of Leeds, June 1937 
* Bull. Soc. Chim. (Mémoires), 4, 647 (1937) 
* Phil. Trans. Roy. Soc., A, 22. 333 (1933) 
* Burgess, J. Tert. Inet., 26, T2389 (1934) 


J. Soc. Dyers and Colouriats 
J. Teat. Inat., 27, P231 


Vitamin C and Phosphatases 

THE influence of vitamin C on enzymes offers a 
new approach to the mode of action of the vitamin 
in plant and animal life. The presence of vitamin C 
in green leaves and storage organs of plants in which 
the synthesis and cleavage of organic phosphorus 
compounds play an outstanding part has suggested 
the investigation of a possible biochemical relation- 
ship between the vitamin and phosphatases. The 
present note relates to a study of the influence of 
vitamin C, either alone or in presence of other sub- 
stances of physiological importance, on the enzymic 
splitting of phosphorus compounds by highly active 
preparations of phosphatase prepared from sprouted 
soybean as described by me!. 

It was found that the oxidation of vitamin C by 
metallic catalysts like Cu: and other oxidizing 
agents brings about the inhibition of the activity of 
the phosphatase. The inhibition by the vitamin 
C-copper complex was annulled by glutathione, 
cysteine, cystine, hydrogen sulphide and reducing 
agents like potassium cyanide and sodium hydro- 
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sulphite. Oxidizing agents like potassium ferricyanide 
in presence of vitamin C inhibit the activity of the 
enzyme. The rate of oxidation of the vitamin appears 
to control the degree of inhibition. Substances which 
prevent the oxidation of vitamin C or decrease its 
rate of oxidation prevent inhibition or decrease the 
extent of inhibition of the activity of the phosphatase. 

The hydrolysis of pyrophosphate was less affected 
by the vitamin C -copper complex than that of 
glycerophosphate. This difference in behaviour of 
pyrophosphate is found to be due to its stabilizing 
action on the vitamin against catalytic oxidation*. 
The results, therefore, suggest that pyrophosphate 
may have a physiological function in protecting the 
vitamin against oxidation, thereby regulating the 
activity of the phosphatase. Dehydroascorbic acid 
either alone or in presence of Cu-: was found to 
have no influence on the activity of the phosphatase. 

Hence it may be stated that the regulation of 
phosphorus metabolism in plants, by the interaction 
of phosphatases, vitamin C and glutathione, in the 
sense of hydrolysis on one hand and synthesis on the 
other, possesses a physiological significance. The 
opposite actions of vitamin C and glutathione suggest, 
therefore, a possible means by which the action of 
phosphatases may be controlled in plant life. 

It is hoped to extend these studies to animal 
phosphatases and to determine the relation between 
glutathione, vitamin C and phosphatolysis. Full 
details of the work will be published elsewhere. 

K. V. Grrt. 

Department of Biochemistry, 

Indian Institute of Science, 

Bangalore. 
Dec. 15. 
' Giri, K. V., Z. physiol. Chem., 245, 185 (1937). 
* Giri, K. V., Ind. J. Med. Res., 25, 443 (1937). 


Formation of Radio-Phospholipid by Isolated 
Tissues of the Rat 

In a forthcoming paper’ will be published the 
results of a study of phospholipid formation in the 
living rat by means of radioactive phosphorus. The 
content of labelled phospholipid sampled at various 
intervals suggested that certain tissues of this 
animal, namely, the liver, intestine and possibly 
kidney, engaged in synthesis. Similar observations 
have been reported by Artom et al.*. The possibility, 
however, that one tissue carried on this synthesis 
while other tissues concentrated phospholipids could 
could not be ruled out. Warburg’s method for the 
study of the metabolism of surviving tissues sug- 
gested a direct attack on the relative roles of the 
various tissues of the body in phospholipid formation. 
The experiments described below were performed to 
test the possibility of this synthesis by tissues sur- 
viving after excision from the body. 

The tissues, as sections or slices, were treated after 
the manner of Krebs* with the modified phosphate 
buffer in the presence of oxygen. Both phosphate 
solutions contained radioactive phosphorus. Phos- 
pholipid was extracted from the tissues and substrate 
by means of alcohol and ether. The petroleum ether 
extract of the alcohol-ether soluble fraction was 
shaken vigorously for three hours, with an aqueous 
solution of inactive sodium phosphate, to remove 
water-soluble phosphorus compounds. This pro- 
cedure was repeated twice. The absence of radio- 
activity in the last aqueous extract indicated that 
the removal of the contaminants was complete. The 








120 NATURE 


phospholipid of the petroleum ether extract was 


then precipitated in the usual manner and its radio- 


activity determined by means of a small Geiger 


counter. Egg lecithin was added to the petroleum 
ether solution to serve as a carrier for the labelled 
phospholipid. 

For controls, tissues killed either by hot alcohol or 
by boiling for several minutes in Krebs solution, 


were treated in the same manner as the surviving 


The values for the controls were zero within 
experimental error. 

The formation of labelled phospholipid by surviving 
liver, intestine and kidney is recorded in the accom- 
panying table. The results show that phospholipid 


tissues. 


-_ 

Per cent labelled phosphorus as 

phospholipid (per gm. dry de- 
fatted tissue) 


| Experimental 
Tissue period 

No glucose Glucose 

52 (single re- | 0-65 (single re- 

sult) sult) 

83 (average of 1-80 (single 

2 results) sult) 

31 (single re- 

sult) 

12 (single re- 

sult) 

19 (single re- 

sult) 

24 (single re- 

sult) 

34 (average of 1°24 (single 

2 results) sult) 

t8 (single re- 55 (single 

sult) sult) 


Intestine 


58 (average of 
2 results) 
25 (single re- 
sult) 
1-79 (average of 
| 3 results) 


formation is not confined to one tissue. The high 
activity of the kidney is of particular interest in this 


regard. The synthesis effected in vitro by these 
tissues is comparable with that found in the same 
tissues of the intact animal’. The results suggest 
that glucose stimulates phospholipid formation, but 
further work on this point as well as other tissues 
involved in synthesis is in progress. It should be 
noted here that the term formation or synthesis does 
not permit differentiation between the various ways 
in which phosphorus may become incorporated into 
the phospholipid molecule. The possibility of inter- 
change has not been ruled out‘. 

The detection of the minute quantities of phos- 
pholipid (so low as 10* gm. of phosphorus were 
studied) synthesized by the tissue slices was made 
feasible by the use of a sensitive indicator such as 
radioactive phosphorus. Our thanks are therefore 
due to Prof. E. O. Lawrence and the members of the 
Radiation Laboratory for the preparation of the 
radioactive phosphorus used in this study. 

A. Rosryson. 
I. PERLMAN. 

S. Rusen. 

I. L. CHarkorr. 


Division of Physiology of the 
Medical School and 
Department of Chemistry, 
University of California, 


Berkeley. 


' Perlman, I., Ruben, 8., and Chaikoff, I. L., J. Biol. Chem., in press 

* Artom, C., Sarzana, G., Perrier, C., Santangelo, M.,and Segré, E., 
Natore, 139, 836 (1937); 188, 1105 (1937). 

* Krebs, H. A., Z. physiol. Chem., 217, 191 (1933). 

* Hahn, L., and Hevesy, G., Skand. Arch. Physiol., 77, 148 (1937). 
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Mode of Dissemination of Potato Virus X 


Virus X is the commonest and most ubiquitous of 
all the potato viruses, but every attempt to <iscover 
an insect vector or other natural method of spread 
has failed. It has now been found, as a result of 
three experiments carried out in 1937, that it spreads 
freely from potato plant to potato plant under con. 
trolled experimental conditions by leaf « mtact, 
especially that brought about by air currents, with. 
out the intervention of instruments or human a gency, 
and in circumstances excluding insect partici) ation, 

In the first experiment, four lots of X-free tuber 
portions (derived from 14 quartered tubers, and 13 
halved ones in addition in (A) and (B) below) were 
interplanted under different conditions with X. 
infected tubers. The first lot of 27 pieces (1) was 
grown in pots on one side of a small insect -proof 
glass-house compartment with the haulms of the 
healthy and diseased plants in contact, and 14 of 
the healthy plants were in the same pot as a diseased 
plant, and 13 in separate pots. In order to increase 
leaf contact, an oscillating electric fan was allowed 
to play on the plants from a distance of 3 ft. for 
about nine hours per week. The second corresponding 
lot (B) was grown on the opposite side of the same 
compartment 3 ft. away, under exactly the same 
conditions in all respects but two: (1) the haulms 
of the diseased and healthy plants, whether growing 
in the same or separate pots, were separated by 
cylinders of }-inch mesh wire netting surrounding 
the former; and (2) the fan did not play on them. 

The third lot (C), consisting of 14 pieces, was 
planted in three drills in the field with the diseased 
and healthy plants alternating at a distance of one 
foot from each other, and three of the healthy tubers 
and the adjacent diseased ones were planted in 
9-inch pots sunk in the ground to minimize root 
contact. The fourth corresponding lot (D) was 
grown 4 ft. away under the same conditions in all 
respects except that the haulms of the diseased 
plants were enclosed in two cylinders of }-inch wire 
mesh one inside the other with a space of about 
1 inch between. The haulms were isolated in this 
way so as to maintain the usual spacing and root 
contact, without making insect access more difficult 
above or below ground. 

The presence of virus X was determined by 
inoculation to Datura Stramonium at intervals. All 
the plants from healthy tubers proved to be free 
from virus X at first, but infection afterwards 
appeared in some, and the following were the final 
results on Datura : 


A House: haulms in contact (fan) 
B House: haulms separated 

C Field: haulms in contact 2/14 
D Field: haulms separated 0/14 


Of the eight plants infected in the house, three 
were in separate pots and five in the same pot as 4 
diseased plant. There was no evidence of infection 
through root contact either here or in lot B. 

A further experiment was later carried out in the 
house on the same general lines to assess the effect 
of the fan, the plants being in separate pots. All 
the plants from X-free tubers proved healthy in the 
first three tests, but they afterwards developed X 
infection to the following extents : 


8/27 infected 
0/27 


4/16 infected 
1/16 
0/16 


House : haulms in contact (fan) 
House : haulms in contact 
House: haulms separated 
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The fan set up an air current of 6 m.p.h. at a 
distance of 3 feet, which did not injure the leaves. 
The results are interpreted as showing that virus x 
js readily disseminated within a potato crop by leaf 
contact, probably mainly under the influence of 
wind. This is in harmony with observation, for the 
virus is @ universal one, which spreads even in the 
best districts, and demands a universal agency, 
unlike the aphid-borne viruses, the distribution of 
which is limited by ecological factors. It is likely 
that no insects are involved, and the danger of 
infection underground is slight or absent. The 
question is not prejudged whether the foliage must 
be in actual contact or whether any other agent may 
be able to convey the virus from a greater distance. 

J. B. LouGHNANE. 

Albert Agricultural College, Pau A. Murpuy. 
Glasnevin, 

Dublin. 

Dec. 16. 


Cytology of Spruce Sawfly and its Control in 
Eastern Canada 


In the autumn of 1930, serious defoliation of some 
2,000 square miles of spruce forest by a species of 
sawfly was discovered in the interior of the Gaspé 
Peninsula, Province of Quebec, Canada. This has 
now increased to about 8,000 square miles of heavy 
infestation. The insect, previously unreported in 
America, was identified as Diprion polytomum 
Hartig, a species known in Europe for more than a 
hundred years. 

The ‘typical’ European and Canadian forms are 
very similar in appearance but differ primarily in 
their type of parthenogenetic reproduction. In the 
absence of fertilization, eggs of the former develop 
into males, while those of the latter almost invariably 
produce females. The rare males (1 in 1,200) are 
almost always sexually functionless. Further, the 
Canadian form spins its cocoons in the moss and litter 
below the tree, and in general the larve remain 
dormant for more than a year, whereas the European 
form as a rule spins in the lower foliage or herbaceous 
growth above ground, and the larve appear to 
develop without going into diapause, 

As the spruce is by far the most important forest 
tree in Canada, the suppression of such a destructive 
insect is clearly of vital importance. That the 
physiological characters which distinguish it from 
the European form are of considerable advantage 
to it is self-evident. Moreover, native parasitic 
insects are almost non-existent. In an attempt 
at control, large numbers of European parasites are 
being introduced. By co-operating with the Farn- 
ham House Laboratory, the Belleville Laboratory 
in Ontario has been able to breed and release during 
1937 alone more than 47 million insects capable of 
attacking the sawfly in the feeding and dormant 
Stages. 

If, as entomologists are led to assume, this insect 
was originally introduced from Europe, the physio- 
logical differences are either secondarily acquired 
or already exist side by side in different European 
strains. To settle this question the Dominion Entomo- 
logical Branch has provided facilities and financial 
aid for a cytogenetic investigation. 

The chromosomes have been studied in both sexes 
of Diprion polytomum collected from Eastern Canada 
and Hradec u Opavy, Czechoslovakia. In the Hradec 
male and female there are six and twelve chromo- 
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somes respectively ; in the Canadian form there are 
seven and fourteen. Despite the difference in the type 
of parthenogenesis shown by the two, the sex- 
determination in both is of the haplo-diploid type 
common in the Hymenoptera, 

In males of the two forms no difference was found 
during spermatogenesis. The chromosomes of the 
first spermatocytes, during prophase, fail to synapse 
and the whole complement passes towards the 
centrosome of the unipolar spindle. At second 
metaphase each chromosome splits longitudinally 
and the halves migrate towards the poles of the 
bipolar spindle. The second spermatocyte cleaves 
into two equal-sized spermatids possessing the same 
number of chromosomes as the soma. 

In the females the oogonia are diploid. In both 
forms the oocyte chromosomes pair to form the 
haploid number of tetrads, and their chiasmata 
entail an orientation of the chromosomes such as 
must lead to a reduction in number at the first 
division of meiosis. It is obvious that, in the Canadian 
form, the diploid number must be restored by some 
form of auto-fertilization. 

These preliminary results do not eliminate the 
possibility of the two forms occurring together in 
Europe, for if they overlap in distribution, and their 
progeny mix, this would mask the fact that partheno- 
genesis in one of them leads to the production of 
females. To test this possibility material was obtained 
from different bio-climatic regions in Czechoslovakia. 

Females from five distinct regions laid unfertilized 
eggs which developed into 36 larve. These all gave 
small-sized cocoons which were spun up in the foliage, 
and upon reaching maturity proved to be males ; 
two from different mothers were found to possess the 
male complement of six chromosomes. On the other 
hand, a virgin female from another region produced 
13 cocoons which were not only large (presumably 
female) but were buried in the debris on the floor 
of the rearing-globe. Their chromosome number 
has not yet been established, for the significant 
reason that the larve have gone into diapause. 

Clearly then a form exists in Europe which (at 
least under laboratory conditions) resembles the 
Canadian form and differs from the European 
form hitherto recognized in three of the four essential 
characters. If, in addition, this new European strain 
is found to possess the fourth characteristic, the 
chromosome number fourteen, the probability of 
introduction from Europe will be considerably 
strengthened. Such a count has already been obtained 
in a female from Czechoslovakia, but its type of 
parthenogenesis was not determined. 

A fellowship awarded by the Royal Society of 
Canada is enabling this work to be continued. 

STANLEY G. SMITH 


Department of Zoology, University College, London. 
and 
Farnham House Laboratory, Farnham Royal, Bucks, 
Dec. 15. 


The Zodiacal Light at a Total Solar Eclipse 


In connexion with the interesting note! from Prof. 
F. J. M. Stratton concerning the eclipse observations 
of Mr. Honda at Hokkaido on June 19, 1936, may I 
point out that S. P. Langley and 8S. Newcomb 
apparently observed a similar phenomenon at the 
eclipse of July 29, 1878. In his description of this 
eclipse in “The New Astronomy”, Langley says: 
“The most extraordinary thing, however, was a 
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beam: of light, inclined at an angle of 45 degrees, 
about as wide as the sun, and extending to the 
distance of nearly six diameters on one side and over 
twelve on the other; on one side alone, that is, to 
the amazing distance of over ten million miles from 
its body. Substantially the same observation was 
made, as it appeared later, by Prof. Simon Newcomb 
at a lower level. The direction, when more carefully 
measured, it was interesting to note, coincided closely 
with that of the Zodiacal Light and a faint central 
rib added to its resemblance to that body.”’ 

At the eclipse of June 8, 1937, I have recorded this 
phenomenon photographically. From Callan, Peru, 
a pass in the Cordillera Negra of the Andes at an 
elevation of 14,000 feet above sea-level, using a 
Schmidt camera of four inches aperture and of focal 
ratio f/1l, three photographs were taken. The first 
exposure was of 50 sec. duration on a green-sensitive 
film especially prepared for me by the research 
laboratory of the Eastman Kodak Co.; the second 
was 40 sec. on a super-sensitive panchromatic emul- 
sion, and the third 20 sec. on a double-coated ortho- 
chromatic emulsion. All these films with the exception 
of the first show, in addition to the usual coronal 
streamers, a double-wedge-shaped region along the 
ecliptic (the points of the wedge meeting at the sun) 
faintly brighter than the remaining region around 
the sun. This region extends from the visible horizon 
to the edge of the film, a distance of about twelve 
degrees. 

The sky was very transparent in the neighbour- 
hood of the eclipsed sun. Streamers of the corona 
could be seen clearly for three solar diameters from 
the limb of the sun, with some uncertainty for four 
diameters. These streamers were recorded photo- 
graphically only as far as they were observed visually, 
this despite the fact that 30-sec. exposures on the 
night sky on similar films recorded stars too faint 
to be seen by the naked eye. 

It may be added that a thorough investigation of 
the camera employed and of the films used indicates 
that this is not a photographic fault. The circular 
disks of film were developed in a round tray, with 
agitation from all directions. The wedge-shaped areas 
stop sharply at the clear edge of the film which had 
been hidden by the film-holder, and at the silhouette 
of the mountains on the horizon, 

I hope to photograph this phenomenon again at 
the total solar eclipse of October 1, 1940, from near 
Recife, Brazil. 

CHARLES H. SMILey. 

Ladd Observatory, 

Brown University, 

Providence, R.I. 

Nov. 27. 


' NaTURR, 140, 682 (Oct. 16, 1937) 


Molecular Shape and Size of Thymonucleic Acid 


A stupy has been made of the viscosity and the 
double refraction of flow of thymonucleic acid in 
water solution. The sodium salt of the acid was 
prepared according to the method of Hammarsten’, 
and by high-pressure filtration cleared of the remain- 
ing few particles of denatured protein’, so that the 
solution could be studied by optical methods. The 
hydrodynamic relations between internal friction and 
particle size of rod-suspensions* and the observations 
on double refraction of flow* permit the following 
conclusions from the data : 
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(1) The molecules of sodium thymonucleate hay. 
in solution the form of thin rods, the length of which 
is approximately 300 times their width. 

(2) The molecular weight of the preparation 
studied lies between 500,000 and 1,000,000, jp 
agreement with previous indications from filtration 
experiments? and from preliminary studies in the 
ultra-centrifuge, made by The Svedberg, that the 
molecular weight must be high. 

(3) The molecules are optically negative ; that is, 
their great polarizability is perpendicular to the 
longitudinal axis. 

(4) The optical anisotropy is very great. The 
macromolecule must contain strongly double-refract. 
ing components arranged in a definite patter, 
Apparently the purine and pyrimidine rings lie in 
planes perpendicular to the longitudinal axis of the 
molecule. 

These results will, it is hoped, be useful with 
reference to the chemical analysis of chromosome 
structure®*. 

A discussion is deferred for the present. 

R. SIGNER. 

Department of Chemistry. 

University, Bern. 
T. CASPERSSON. 

Department of Chemistry, E. HAMMARSTEN. 

Caroline Institute, 
Stockholm. 
' Biochem, Z., 144, 386 (1924). 
* Caspersson, T., Biochem. Z., 270, 161 (1934). 


s, J. M., Second Report on Viscosity and Plasticity. Verhand. 
. Akademie v. Wetenschappen te Amsterdam, Afd. N atwur- 


* Signer, R., Trans. Farad. Soc., 32, 206 (1936). 

* Hammarsten, E. and H., and Caspersson, T., Trans. Farad. Sor. 
31, 367 (1935). 

* Caspersson, T., Skand. Arch. Physiol., 73, Suppl. & (1936) 


Crystal Structure of Cyanuric Acid 

CyanuRic acid crystallizes in pseudo-rhombic 
prisms. Rotation and Sauter photographs round the 
three axes show that two projections have real 
rhombic symmetry whilst the third shows pseudo- 
symmetry caused by the fact that in this nearly 
exactly rectangular projection the atoms lie pseudo- 
symmetrically with respect to the two (at 82°) inter- 
secting diagonals of equal length. 

All atoms lie in planes, thus giving the molecule 
a planar configuration as is to be expected from the 
structure 


oO 
| 


Cc Cc 
4 \ 


HO yy OH 
The intermolecular forces are, as is shown by 
a determination of atomic parameters, hydrogen 
bonds linking together a nitrogen atom from one 
molecule to an oxygen atom of another molecule. 
Full details will be given in the Zeitschrift fiir 
Kristallographie. 
E. H. WresenGa. 
N. F. Moerman. 
Laboratory for Crystallography, 
University, 
Amsterdam. Dec. 2. 
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The Apparent Size of the Sun 


Tue illusion described by Dr. Vaughan Cornish in 
xarcre of December 25, 1937 (140, 1082) can be 
ene if the sun is looked at for an instant and then 
the observer turns and looks towards the horizon. 
An after-image will be seen. Carry this up in the 
sky, and it will be seen to shrink. 

‘Another trick to play with this after-image is to 
shut your eyes and turn 
open 


stare at the setting sun ; 
then through about ten or fifteen degrees ; 
them and turn them slowly and as regularly as 
possible towards the sun and beyond it. The after- 
image will not be a streak but a row of separate 
mmage= 
A. P. TRorTrer. 

Greystones, 

Teffont, 

Salisbury. 


Jan. 1. 


Axial Spin and Weapons of the Ancients 


| THINK the answer to Mr. L. J. D. Richardson’s 
query’, “Does an arrow rotate ?"’, is that some do 
and some do not. 


A new device for obtaining photographs of light- 
ning in daylight is described by Dr. B. F. J. Schonland. 
The electromagnetic pulsations sent out by the 
‘leader’ stroke which initiates the lightning discharge 
are picked up by an aerial circuit and used to pull a 
trigger opening the camera shutter. The lag 1s less 
than 0-005 sec., so that the shutter is open before 
the first return stroke of the lightning occurs. 

Drs. H. von Halban and H. Paxton have found 
evidence of broadening of the absorption line for 
slow neutrons in silver when the absorber is heated. 
This effect is identified with the Doppler broadening 
resulting from the thermal motion of the capturing 
nuclei. 

No change in temperature (Thomson effect) is 
observed at a given point in a supraconductor in 
which a temperature gradient exists, when a current 
is reversed, according to Dr. J. G. Daunt and Dr. K. 
Mendelssohn. The authors suggest that this, together 
with the fact that the specific heat is not zero, 
indicate that, in general, electrons in a supra- 
conductive metal exchange thermal energy with the 
lattice, whereas those taking part in a persistent 
current do not. 

Dr. N. Kemmer suggests a modification of Yukawa’s 
theory of the nuclear field which, it is claimed, 
describes completely the known exchange character of 
nuclear forces as well as their range and magnitude. 

On the same subject, Dr. H. J. Bhabha gives 
equations and describes the properties of ‘U-particles’ 
bearing positive charge and having a mass about 
200 times that of an electron. The existence of a 
neutral particle N, of the same mass, is also allowed 
for, so that nuclear physics would then have three 
symmetrical groups of particles, each having a 
neutral, a positive and a negative constituent. The 
particles of the first group have mass equal to that 
of an electron, those of the second group being 200 
times heavier, and the third group (protons and 
neutrons) 1,840 times heavier than the electron. 
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A toxophilite may assure us that, by the feathering 
of his arrows, a slow rotary motion is imparted, and, 
from an examination of some modern examples, it 
would appear to be a just claim. But there is no 
evidence that the arrows of the ancients closely 
resembled the modern types. Many of the flint heads 
of great antiquity are of such a shape and size that 
their use would be likely to prevent sustained rotation 
and, as is well known, the feathers may be tied to, 
as well as inserted in, the butt-end. Sometimes 
pieces of leaf or skin were used in place of feathers, 
so that there was diversity of type as well as crude- 
ness in construction. 

In the crude examples, the feathering could serve 
only as resistance to that portion in rear of the centre 
of gravity, as Sir Gilbert Walker states, but I should 
prefer to describe it as a definite aeronautical device 
whereby any deviation from the true flight path was 
automatically corrected by reason of the fact that 
some of the surfaces (there were usually three set at 
angles of 120° to one another) were presented to the 
air at an angle and a righting force thus exerted. 

M. J. B. Davy. 
Science Museum, 
S.W.7. 
* NaTuRE, 140, 1016, Dec. 11, 


1937. 


Further evidence that the cortical and cuticular 
cells in the wool fibre contain more sulphur than the 
total wool (from which they are obtained by the 
action of trypsin) is adduced by Dr. J. B. Speakman 
and Dr. P. R. McMahon. This indicates that the 
intercellular phase contains less sulphur than the cells. 

K. V. Giri reports that in a system containing 
vitamin C, glycerophosphate and phosphatase, when 
the vitamin C is oxidized by metallic catalysts like 
copper ions and other oxidizing agents the activity 
of the phosphatase is inhibited. Glutathione and 
other reducing agents remove this inhibition. 

A group of workers from the University of California 
presents results, obtained with radioactive phosphorus 
as indicator, showing that phospholipids are synthe- 
sized by surviving liver, intestine and kidney. 

J. B. Loughnane and Dr. Paul Murphy report that 
they have obtained free transmission of potato virus 
X by leaf contact especially under the influence of 
air currents, and they suggest that this explains the 
ubiquity of this virus, the distribution of which 
probably does not depend on biological agents. 

Serious effects of infestation of Canadian spruce 
forests by the sawfly, Diprion polytomum, and steps 
taken for its control, are reported by Dr. 8S. G. Smith. 
The Canadian variety of sawfly differs from the 
European in that the unfertilized eggs give rise to 
females instead of males. Also the basic chromosome 
number is seven instead of six. The author suggests 
that the Canadian variety may exist in small numbers 
in Europe, whence it may have been introduced into 
Canada. 

From hydrodynamic relations between internal 
friction and particle size and from observations on 
double refraction of flow, R. Signer, Prof. T. Caspers- 
son and Prof. E. Hammarsten deduce that the 
molecules of sodium thymonucleate, a constituent of 
chromosomes, have, in solution, the form of thin rods, 
and a molecular weight of between 500,000 and 
1,000,000. 
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Research Items 


Vaulted Tombs of Knossos and Ras Shamra 


Str Artuur Evans in Man of December reviews 
the evidence bearing on the dating of the vaulted 
tombs of Knossos in relation to those of Ras Shamra, 
Syria. In the second report on the tombs of Knossos 
(1914), the smaller built tomb at Isopata was assigned 
to the last Palace Age on account of the Late Minoan 
Il ceramic content and a gold signet ring. The 
chronological succession of Minoan engraved gems 
now established counteracts this evidence. A chal- 
cedony bead seal from the covered part of the cist 
belongs to a class now shown to be characteristic of 
the second and third phases of the Middle Minoan, 
barely surviving into Late Minoan I a. The sepulchral 
relics thrown out at the opening of the dromos 
undoubtedly belong to Middle Minoan III. The 
‘Royal Tomb’ itself supplied a very fine series of 
Late Palace vases (L.M.IT); but here, too, conflicting 
data were apparent in the early character of stone 
vessels of the Eighteenth Dynasty, Middle Kingdom 
and even a strong tradition of Fourth Dynasty 
influence. Ritual signs on the blocks themselves 
correspond, it had already been noted, with those on 
the earliest structures of the Late Palace at Knossos. 
It is now known that the practice of incising such 
signs on Palace blocks was not followed in Late 
Minoan II. The makeshift character of the con- 
cluding palatial phase does not fit in with the fine 
architectural construction and massive masonry of 
the Royal Tomb. A viaduct and bridge on the east 
slope of the Palace site have now afforded a parallel 
in splayed blocks like the Isopata vaulting. These 
structures belong to an even earlier phase than the 
Isopata tombs, and centre rather in Middle Minoan 
Il. The use of the horizontal arch and vault, in fact, 
go back to the earliest Palace period, or approximately 
the twentieth century B.c. As a result of the last 
campaign at Ras Shamra, it may be taken as demon- 
strated that there was an actual Minoan colonization 
there so early as the second Middle Minoan period, 
which was already reacting on north Syrian culture. 
It will be seen from the Knossian evidence that the 
parallel between the vaulted tombs and those of 
Ras Shamra (Ugarit) ought to be carried back to 
that epoch. 


Otomi of Central America 

TuatT important, but little-known, group of Indians 
of Central America, the Otomi and their affinities, 
are the subject of a study by Dr. Jacques Soustelle 
(“La Famille Otomi-Pame de Mexique centrale’. 
Tr. et Mém. de UInst. d’Ethnol. Univ. de Paris, 26 ; 
1937). This study embodies the results of investiga- 
tions, undertaken at the suggestion of Dr. Paul 
Rivet, lasting over a period of two years and some 
months. Conclusions are based mainly on the 
linguistic evidence, as culture has been affected 
profoundly by European contacts, while language to 
a large extent has retained its original characteristics. 
At the same time the evidence of history and of the 
geographical distribution of the tribes supports the 
findings from linguistic evidence, and the data of 
physical anthropology, ethnography and recorded 
history have therefore also been taken into account. 
The Otomi—the name is Aztec or Nahuatl—were 


regarded by the early Spaniards as a typical mo intain. 
dwelling tribe ; and this still holds good. Of seven 
divisions here recognized, four are in the terras frias, 
the cold lands of high altitude, and three in the 
terras templadas, the temperate lands, while no Otom; 
are found in the terras calientes, the low-lying hot 
lands of the coastal area. In 1921, the Otomi num. 
bered 210,873 and the four related tribal groups in 
all just over 67,000. Briefly, it would appear that 
in the pre-Cortesian era the members of this linuistic 
family belonged to two groups of very different 
cultural level, the first being sedentary agriculturists, 
the second, to which belonged the Chichimecs, 
nomad or semi-nomad hunters. According to Sahagun 
the Otomi cultivated maize and agave and were 
makers of the drink pulqué. They lived in villages, 
The standard of living of the food-gathering hunting 
tribes was poor. They lacked salt and the Chichimecs 
lived in caves. The Otomi originally were without 
pottery. It was natural that to the Aztecs, who 
conquered and drove them to the hills, excluding 
them from the stream of cultural development, the 
culture of these tribes should appear low. 


Osteology of Varanus 

Varanus monitor is a large and well-known lizard; 
but in spite of this, the accounts of the skull given in 
many of the ordinary text-books are often incomplete 
or actually incorrect. This deficiency is made good 
by K. N. Bahl (Rec. Indian Museum, July 1937), 
who has provided a very full and well-illustrated 
account of the skull. It is well ossified, but important 
cartilaginous structures still remain. It is truly 
streptostylic, that is, the quadrate bone is freely 
movable at all its articulations. It is metakinetic, 
and the occipital segment is movable on the maxillary 
segment at four places, not three as is sometimes 
stated. The foramen internum is present, but it 
transmits the sixth cranial nerve and not a branch 
of the internal carotid artery as was supposed by 
Siebenrock, its discoverer. The soft parts, nerves and 
blood vessels related to the skull have been fully 
taken into account in the description. 


Insects Affecting Stored Products 


In the Annals of Applied Biology of November, 
1937, Mr. H. Hayhurst gives an annotated survey of 
the species of insects, etc., found by him on the 
L.M.S. Railway during the past ten years. They 
were found infesting commodities stored in ware- 
houses and in transit, etc. He mentions that all 
imported commodities and those liable to infestation 
were examined prior to transit and to being ware- 
housed. The great majority of insects commented 
upon are Coleoptera (beetles), with some seven species 
of moths and a few mites, etc., and the greater 
number of them are cosmopolitan pests, well known 
to economic entomologists. An enormous variety of 
different substances may be infested by a single 
species of insect ; this is especially noticeable in the 
case of the beetles Ptinus tectus, Tribolium confusum 
and castaneum; the moths Borkenhausenia pseudo- 
spretella and Endrosis lactella and the mite T'yro- 
glyphus farine. An article of this kind serves to 
emphasize the fact that too little attention is paid 
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to pests of stored products in Great Britain. Further- 
more, in the event of any large accumulation of such 
products becoming necessary as a reserve in the 
avent of war, heavy losses from pests are certain to 
superven¢ unless proper measures are adequately 
formulated beforehand. Among the various means of 
protection one of the most important is the con- 
struction of properly built granaries and stores 
which readily admit of the sterilization of the con- 
tained products when necessary. 


Rock-Burrowing Organisms and Coral Reefs 

Mr. (:. W. Orrer describes many interesting facts 
with regard to rock-borers in his monograph “‘Rock- 
Destroying Organisms in Relation to Coral Reefs” 
Great Barrier Reef Expedition 1928-29, 1, No. 12; 
1937. British Museum (Natural History) ). Most of 
these are molluses, but Crustacea, worms, sponges, 
and to a certain extent echinoderms and some plants 
burrow more or less into the corals; but molluscs 
are by far the most important in actual destruction. 
The mode of life is varied and the different forms 
may bore by mechanical means as in Petricola, 
Gastrochena, Tridacna and Arca, or may use some 
form of acid as in Lithophaga. The barnacle Lithotrya 
alentiana is also a mechanical borer. The formation 
f the burrows is described in detail for many forms, 
feeding and rate of growth in relation to rock-boring 
is discussed and also the distribution and ecology of 
rock-burrowing organisms including geological nature 
of the rocks available for attack. Finally the author 
effects of rock-burrowers in relation 
to coral reefs. There is no doubt that these various 
factors of destruction affect the reefs to such an 
extent that it is often difficult for them to hold their 
wn against them ; many are completely destroyed 
and few, if any, are appreciably growing. Mr. Otter’s 
work gives us a good summary of all the causes of 
such destruction. 


describes the 


Trout-marking in Massachusetts 


Own the populous Atlantic seaboard of the United 
States the streams are so intensively fished that a 
stock sufficient to meet the needs of anglers can be 
kept up only by the frequent and extensive intro- 
luetion of trout of legal size. These may be placed 
n the river in autumn or in spring, and doubt has 
existed as to which is the more satisfactory time. To 
settle the question, if possible, 2887 rainbow trout 
and 4830 brown trout, 6-10 inches long, were 
marked by the internal tagging method, and released, 
some in November and some in the last week of 
March. The trout season opened on April 15 (R. A. 
Nesbit and J. A. Kitson in Copeia, 168; 1937). 
The recoveries indicate that if fish are planted in the 
1utumn, the over-winter losses are so great that five 
times as many fish are required to provide a given 
atch as are needed if the fish are held in the hatchery 
intil spring. Against this advantage must be reckoned 
the cost of keeping the fish in a hatchery over winter, 
and the easily reckoned consideration that 
autumn fish are said to yield better sport. In the 
ourse of their experiments, the authors discovered 
that the method of internal tagging with a celluloid 
belly tag, or with a soft rubber tag which they later 
substituted for the celluloid tag, was not satisfactory 
for trout, and they recommend that in future experi- 
ments the jaw method of marking described by 
Shetter in 1936 and 1937 should be adopted. 


less 
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Effect of Bio-azotized Peat on Plants 


Bio-azoTizED peat differs from ordinary organic 
manures, such as farmyard manure, in that the micro- 
flora is mostly wrobic, cellulose and nitrogen-fixing 
bacteria being especially prominent. Again, the 
latter build up nitrogen compounds from free nitrogen, 
while, in most organic manures, complex nitrogenous 
compounds are broken down. The activity of the 
microflora, in bio-azotized peat, results in a multi- 
plication of nitrogen-fixing organisms, an accumula- 
tion of nitrogen, and a conversion of the unavailable 
portion of the peat into more readily assimilable 
compounds. Experiments have recently been carried 
out by Makinov, both in pots and in the field, to test 
the effect on yield and nitrogen content of crops ; 
in order to reduce the number of unknown factors, 
a ‘synthetic’ soil was used in one series of pot trials 
(“Effect of Bio-azotized Peat on the Growth and 
Nitrogen Content of Plants. Nature (translated 
title), 140, 51-57, August 1937. Leningrad). The 
bio-azotized peat proved as effective in small doses 
as mineral nitrate in raising yield, and, in larger 
application, proved more effective than the latter ; 
applications representing less than 2 per cent of the 
weight of soil did not yield satisfactorily because of 
the insufficiency of energy-providing material for 
the activities of the cellulose and nitrogen-fixing 
bacteria. The bio-azotized peat raised the nitrogen 
content of the crop by an unexpectedly large amount, 
as compared with unactivated peat; thus, with equal 
quantities of both, the percentage of nitrogen in 
the dry matter of oat plants amounted to 1-537 in 
the former and 1-061 in the latter. This large increase, 
of the order of 50 per cent, may be contrasted with 
the increments of the order of 5-10 per cent noted 
in Great Britain in grasses manured with nitrogen. 


Control of Insect-Transmitted Virus Diseases 


Two virus diseases attack the henbane plant, 
Hyoscyamus niger, which is grown for the preparation 
of pharmaceutical compounds. Both viruses are 
transmitted from diseased to healthy plants by the 
aphid Myzus persicae. Dr. Marion A. Watson 
(Hamilton) (Ann. App. Biol., 24, No. 3, 557-573, Aug. 
1937) has experimented upon the possibility of 
controlling the spread of the maladies by eradicating 
the insect vector. The aphid can be controlled 
by treatment with nicotine sprays, and its removal 
substantially reduced the incidence of the virus. 
There was, moreover, an increase of 30 per cent in 
the third crop of leaves, harvested in the second 
year of growth. 


Take-All Disease of Wheat 

‘TAKE-ALL’ is the expressive name given to a 
disease of wheat and other grasses, caused by the 
fungus Ophiobolus graminis. The attacks of this 
organism are often very severe, and result in the 
production of grainless heads of corn. Mr. Geoffrey 
Samuel has lately summarized our knowledge of this 
disease (J. Minis. Agr., 44, 3, 231-241, June 1937). 
He describes the symptoms and life-history of the 
fungus in detail, and discusses the persistence of 
mycelium in the soil, after the removal of a diseased 
crop. It has been shown that soil conditions affect 
the longevity of the fungus to a considerable degree. 
The disease is more to be feared on light soils than 
on heavier ground; it is favoured by soils with 
alkaline reaction, and flourishes where organic matter 
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is abundant. Many wild grasses are also attacked, 
but oats and rye-grass are resistant crops which may 
follow wheat in the rotation. Other methods of 
control are set forth in the paper. 


Formation of Large Hailstones 


Art the meeting of the Royal Meteorological Society 
held on November 17, Mr. T. E. W. Schumann gave 
a mathematical analysis of the generally accepted 
theory that the formation of large hailstones is due 
to the constant collection by the stone of super- 
cooled water drops that lie in its path. The problems 
that received particular attention were, first, how it 
is possible for a hailstone to remain suspended long 
enough in the clouds to collect enough drops to enable 
it to reach the very large size sometimes attained, 
10 cm. and more in diameter, and, secondly, how 
the hailstone gets rid of the latent heat of condensa- 
tion of the supercooled water that freezes on it. It 
was shown that the main factors that determine the 
size to which a hailstone grows are its average 
density (which will depend on the amount of air 
entrapped in it), the height at which the nucleus is 
formed, the average upward velocity of the air and 
the amount of liquid water present in unit volume 
of air in the regions with temperature below 0° C. 
The connexion between these various factors was 
shown by a series of graphs. It was found that the 
probable values of the water content and of vertical 
velocity are sufficient to account for hailstones at 
least 8 cm. in diameter. The disposal of the latent 
heat was examined in considerable detail, and it was 
demonstrated that this heat can be disposed of partly 
by the absorption of heat from evaporation from the 
surface of the hailstone and partly by conduction to 
the surrounding air, although in the neighbourhood 
of 0° C. the mechanism of heat disposal is reduced in 
efficiency to such an extent that the rate of growth 
and therefore the final size of the stones is more 
restricted than at lower temperatures. 


Higher Oxides of Lead 


As is well known, the preparation of pure lead 
dioxide, PbO,, is very difficult. This oxide is present 
in the positive plate of the accumulator, and X-ray 
examination has given evidence of highly charac- 
teristic distortion in the lattice under certain con- 


ditions. It has been shown that the tetragonal 
lattice persists from PbO, down to PbO;.¢. G. L. 
Clark, N. C. Schieltz and T. T. Quirke (J. Amer. 
Chem. Soc., 59, 2305; 1937) have examined the 
formation of PbO,. By heating lead dioxide, sodium 
hydroxide, water and a trace of manganese dioxide in 
a bomb, crystals of Pb,O,, Pb,O, and a new oxide 
Pb,O, have been prepared at the temperatures of 
260-275°, 355-375° and 295-310°, respectively, the 
compounds being identified by microscopic examina- 
tion and X-ray diffraction patterns. The crystals 
supposed to be PbO, obtained by this process were 
shown to be Pb,O, mixed with PbO,. It appears, 
therefore, that this process does not give pure lead 
dioxide. 


Stereochemistry of Cobalt and Manganese 


Tue ion CoCl, in Cs,CoCl, has been shown to 
possess tetrahedral configuration, whilst the existence 
of two forms of Co(NH,),Cl, suggests that they are 
cis- and trans-isomers of plane configuration. Stereo- 
chemical studies of the two forms of CoPy,Cl, (Py= 
pyridine), which are monomolecular, have been 
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made by E. G. Cox, A. J. Shorter, W. Ward aw ang 
W. J. R. Way (J. Chem. Soc., 1557; 1937). The 
X-ray measurements show that in the a-compound 
the four groups linked to the central cobalt atom 
have a trans-planar configuration. The corres) onding 
compound with manganous chloride is isomorphoys 
with the a-dipyridino-cobaltous chloride, anc in this 
compound the four covalencies of bivalent manganese 
also have a planar configuration. The §-dipyridino. 
cobaltous chloride is isomorphous with the only 
known forms of dipyridinocobaltous bromide and 
iodide, and their stereochemistry is still unvertaip, 
These results are of interest in providing a definit, 
example of a metal, cobalt, in the same valency state 
which has both planar and tetrahedral quadr 
covalent derivatives. 


Artificial Radioactivity Produced by «-Particles 

Tae cyclotron method of accelerating particles 
makes possible the production of energetic «-particles 
in numbers equivalent to the particles from many 
grams of radium, and the energy of the cyclotron 
particles may be considerably higher than those from 
radioactive elements. L. N. Ridenour and W. J 
Henderson (Phys. Rev., 52, 889) have used a beam 
of 9 Mev. a-particles to produce artificial radio 
active elements by bombarding B, N, Mg, Al, P, (\, 
Cr, Ni, Co, Cu, As, Br. The majority of the radioactive 
nuclear species produced are already known, having 
been produced by other nuclear reactions with neu- 
trons. In most cases, the radio-elements were 
identified by chemical methods, and the nuclear 
reactions were found to involve the absorption of an 
a-particle with emission of a proton or more com- 
monly a neutron. 


Meteors at Great Heights 


Mr. J.G. Porter has written a paper (J. Brit. Astro. 
Assoc., 48,2, December 1937) which is a continuation 
of others previously published, in which the true 
paths of meteors doubly observed at Stowmarket and 
Peterborough are given. A large number still remain 
to be computed, and up to the present Mr. Porter 
has only been able to deal with those observed up 
to the end of October 1934. Among the 30 observed 
in that month at the two stations referred to, there 
is one of great interest observed on Oct. 154 23" 31®, 
of magnitude about 5-5. Its heights at the beginning 
and end are 257 and 248 kilometres, respectively. 
As there was a very close agreement between the 
figures for the two observers, the results must be 
accepted as accurate. The Rev. Dr. M. Davidson 
pointed out at a discussion of the paper that occasion- 
ally such great heights had been found previously, 
but had always been considered inaccurate. Meteors 
in the higher regions should throw some light on the 
conditions of the atmosphere in those parts. 


Protection for Telescopes 


Mer. F. R. Crark describes (J. Brit. Astro. Assoc., 
48, 2, December 1937) how he made and utilized 
a movable roof to cover an observatory for a 34-inch 
refractor, and in the same journal Mr. F. 0. Smith 
describes how he made a garden hut for a 6-in. 
Wray equatorial for the small sum of £10 10s. It is 
impossible in the limited space to give a summary 
of these two papers; amateur astronomers are 
recommended to read them carefully if they con- 
template erecting simple and inexpensive observa- 
tories. 
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Ancestry of the Tetrapods 
By T. Stanley Westoll, University of Aberdeen 


Dunine the last few decades it has become 
increasingly clear that the Tetrapods were derived 
from a group of fishes having their closest affinities 
with the Devonian Crossopterygii and Dipnoi. In 


Fig. 1. 
DERMAL SKULL-ROOF OF Elpistostege watsoni, GEN. 
ET SP. NOV. THE SPECIMEN IS INCOMPLETE ANTERIOBLY. 


1932, Save-Séderbergh published a valuable de- 
scription’ of some fossils, from the ““Upper Devonian” 
of East Greenland, which afford a valuable bridge 
between the Crossopterygii and the Carboniferous 


(Lowest Uprer DEVONIAN). 


Actinodon (LOwER PERMIAN), WITH TETRAPOD NAMES. 
D.SPH., “peRMosPHENOTIO”; E.SC., EXTRASCAPULARS; FR., rrontat; I.T., 


ANT., “POSTERIOR ANTORBITAL” ; 


Stegocephalians. These forms, the Ichthyostegalia, 
are much closer to the Stegocephalians than to the 
Crossopterygii in structure. The homology of most 
of their bones, in terms of the normal Tetrapod skull, 
is clear; but Save-Séderbergh, when comparing the 
Ichthyostegid skull with that of the Crossopterygii, 
found it necessary to adopt a very cumbersome 
modification of the terms used in the description of 
the latter group. The nomenclature adopted had a 
praiseworthy intention, to indicate the homologies 
of the comparatively specialized Tetrapod skull on 
the basis of the structure of generalized fossil fishes. 
Unfortunately, the nomenclature of the fishes con- 
cerned is based on Tetrapod names, which have 
largely been misapplied in fishes. Asa result of this, the 
Tetrapod parietal and post-parietal were regarded by 
Save-Séderbergh as “fronto-parietal’’ and “parieto- 
extrascapular”’, and a number of other changes was 
suggested. Save-Séderbergh recognized two bones in 
the place of the Tetrapod pre-frontal, and his attempts 
to find these elements in higher Stegocephalia* have 
led to further complications. I have suggested* that 
the Tetrapod parietal contains no part of the Cross- 
opterygian “parietal”, but is represented in the 
“frontal” of such a fish as Osteolepis; and more 
recently I have directed attention‘ to the probable 
errors in homology made by Save-Séderbergh in the 
supra- and pre-orbital regions. 

During the summer of 1937, in company 
with Mr. W. Graham-Smith of the University 
Museum of Zoology, Cambridge, I visited certain 
Devonian vertebrate-yielding horizons in eastern 
Canada, including the famous sections at Scaumenac 
(Escuminac) Bay, P.Q. Among the material acquired 
from a local collector was a skull-roof, which was 
only partly exposed and seemed to belong to a 
Crossopterygian. Preparation has disclosed a 





9 


CoMPARISON OF SKULLS OF (a) Diplopterax (Mtv. Devontan), wirrn CROSSOPTERYGIAN NAMES. 
(c) Ichthyostegopsis (n1GH Upper DevontAN OR ? EARLY CARBONIFEROUS). (d) 


(b) Elpistostege 


HoMOLOGOUS BONES LINKED THROUGHOUT SERIES. 


INTERTEMPORAL; JU., suGAL; LA., LacrrmmaL; NA., nasat; OP., opercuLaR; PA., PARIETAL; P.FR., Post- 


FRONTAL; P.MX., PREMAXILLARY; P.O., post-onprraL; P.PA., PosT-PARIETAL; PR.FR., PREFRONTAL ; 


8.0., 


SUPRA-ORBITAL ; SQ., squaMosaL; S.T., sUPRATEMPORAL; TAB., TABULAR. 
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snout ; 


dermal bones. 


The bones are exposed mostly from the visceral 


aspect, and have the arrangement shown in Fig. 1. 
The bones in front of the orbit are probably flattened 
out rather more than in life. Between the orbits 
the skull-roof was markedly concave from side to 
side, with a sharply depressed median groove. The 
specimen is clearly a new form and may be named 
Elpistostege watsoni*, gen. et sp. nov. (from ’eAmotéc, 
hoped-for ; otéyn, a roof. The trivial name is a 
token of my indebtedness to Prof. D. M. S. Watson). 
A more detailed description, with an account of 
other material (some of which may perhaps be 
referred to this form) will be published elsewhere in a 
general work on the Scaumenac Bay Devonian fish- 
fauna by Graham-Smith and myself. 

In Fig. 2 the skulls of Diplopteraxr (a primitive 
Crossopterygian from the Middle Old Red Sandstone, 
restored by me), of Elpistostege (from the lowest 
Upper Devonian'), of Ichthyostegopsis (from the 
Remigolepis-series high up in the Old Red Sandstone 
facies in East Greenland, modified after Save- 
Séderbergh), and of Actinodon (from the Lower 
Permian, modified from Lydekker) are compared. 
There is an unmistakable homology between elements 
as follows : 


Usual Crossopterygian names 
Parietal 
Supratemporal 
Intertemporal 
Dermosphenotic 
Frontal 
Nasals (posterior) 
Supraorbital 
Posterior antorbital 


Tetrapod namex 
Post -parietal 
Tabular 
Supratemporal 
Intertemporal 
Parietal 
Frontal 
Post-frontal 
Pre-frontal 


In most Stegocephalia, as Ichthyostega and 
Elpistostege, the separate intertemporal of such forms 
as Trimerorachis and many Loxommids and Anthraco- 
saurs is apparently usually fused with the supra- 
temporal, though in some cases it may possibly be 
reduced. The Crossopterygian extrascapulars have 
apparently been lost in Tetrapods. 

It seems clear that the differences between the 
bone-patterns in the forms figured are, with the 
exceptions noted above, rather a matter of changes 
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fairly well preserved dermal skull-roof, lacking the 
it provides a perfect transition between 
the Crossopterygian and Ichthyostegid patterns of 


JAN. 15, 1938 , VoL. MI 


of proportions of the skull than of reshuffled clement, 
or differential fusions such as Séve-Séder 
suggested. The present study completely confirms 
my previous revisions of homologies, which were the 
results of different lines of investigation. 

The following points may be noted. (1) The 
pineal foramen is absolutely homologous in position 
in all the forms discussed. (2) The single median 
post-parietal of Ichthyostegids can be paralleled 
occasionally in Crossopterygii; I have a skull of 
Eusthenopteron showing this feature. It represents 
a pair of bones in related animals. Analogous cases 
from other groups could be quoted. (3) The cheek 
in Elpistostege was not united to the table of the 
skull by suture. (4) It now seems possible that the 
transverse division of the Crossopterygian cranium 
is no bar to regarding that group as ancestral to the 
Tetrapods. The division is a retention of the separate 
trabecular and parachordal chondrifications of the 
embryos, perhaps because of some special mechanical 
necessities of the extremely wide gape in Cross. 
opterygians. (5) Although the Ichthyostegids may 
not be directly on the line of evolution to the known 
Stegocephalia, they provide a very good morphological 
ancestry in many ways. (6) The Stegocephalia 
quickly lose the primitive appearance of Iclithyo- 
stegids, being even more shortened posteriorly, and 
having the orbits with their surrounding bones moved 
forwards, so that the primitive pattern tends to be 
distorted. (7) It now seems likely that the evolution 
of the Tetrapods from fish-ancestors may have taken 
place very rapidly in the early Upper Devonian ; the 
state of the paired limbs of Eusthenopteron and 
Sauripterus, and the structure of the vertebral 
column of some Crossopterygian fishes of this period 
offer a good ancestral type. 

These matters will be more fully discussed else- 
where. I wish to acknowledge grants from the Royal 
Society of London, and the Geological Society, and 
a Senior Research Award from the Department of 
Scientific and Industrial Research, which were in 
force during the visit to Canada. I am also much 
indebted to my companion in the field, Mr. W. 
Graham-Smith. 

' Sdve-Sdéderbergh, G., Medd. om Grenland, 94, nr. 7 (1932 

* Sdve-Séderbergh, G., Medd. om Grenland, 98, nr. 3 (1935) 

* Westoll, T. S., Geol. Mag., 73, 164 (1936). 

* Westoll, T. 8., Geol. Mag., 74. 517 (1937). 

* Westoll, T. 8., Geol. Mag., 74, 520 et seq. (1937) 


The Science Masters’ Association 


ANNUAL MEETING 


“t - thirty-eighth annual meeting of the Science 

Masters’ Association, held on January 4-7 in 
London, was attended by more than six hundred 
members. There were as usual exhibitions by leading 
publishers and manufacturers of scientific apparatus 
and the customary exhibition of apparatus devised 
and made by members themselves. 

The meeting opened with the presidential address 
by Sir Cyril Ashford. Sir Cyril was one of the founders 
of the Association and was its first secretary, and, 
rather naturally, contrasted the state of science 
teaching as he knew it in the early days of the 
Association and as he found it to-day. The whole 
address was of a delightfully domestic nature, and 


at the conclusion Sir Cyril was thanked by two of 
his fellow pioneers in the forming of the Association— 
Mr. Archer Vassall and Dr. T. J. Baker. 

A new feature of the meeting was the holding for 
the first time of a lecture on “Science and Citizen- 
ship’’. Since the last London meeting, the Association 
has accepted the trusteeship of certain funds the 
purpose of which is to endow a lecture on the subject 
named. The Association was fortunate to obtain 
Sir Richard Gregory as the first lecturer under the 
scheme, and a crowded attendance listened to an 
extremely interesting and informative lecture. 

Sir Richard began by referring to the loss sustained 
by the Association in the deaths of Lord Rutherford 
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and Prof. H. E. Armstrong, whom he described as 
closely similar in their devotion to science, but 
markedly different in their personal characteristics 
and in the scope and manner of their work. Lord 
Rutherford was @ supreme example of a modern 
scientific investigator, fertile in conception, ingenious 
in experiment, with brilliant insight into the relation 
between causes and consequences of phenomena in a 
sublime field of physical inquiry. Prof. Armstrong, 
on the other hand, though his original work belongs 
mainly to the field of organic chemistry, had extensive 
interests in much wider fields such as geography, 
geology, natural history and agriculture. He took 
a great and active interest in educational matters, 
though he was critical—and sometimes caustic—in 
his comments on science teaching and science teachers. 

The comparison of these two great men of science 
led Sir Richard to his main theme, which was that the 
scientific worker must not subordinate his citizenship 
to his science. If he does, society may itself take 
measures to prevent the perversion of science to 
destructive purposes. Our national leaders and 
administrators need wide knowledge and keen fore- 
sight to enable them to make the most effective use 
of the scientific forees which are shaping the condi- 
tions of modern life. Science can render the fullest 
service to the community by harnessing the relations 
between the scientific workers and the general citizen 
so that a nobler type of citizenship becomes possible, 
adequate to defend us against the dangers to which 
civilization is exposed. 

Education may be defined as the deliberate adjust- 
ment of a growing human organism to its environ- 
ment, and therefore preparation for citizenship must 
involve instruction in the principles of human 
biology : a course of general biology should open and 
close with man in the centre of the picture. In 
schools and universities there is still a tendency to 
teach science only as a specialized study and not as 
an essential part of a general education. As science 


is responsible for the industrial developments and 
economic changes which have caused violent disturb- 
ances in our social structure and provided the means 
by which civilization may commit suicide, it has a 
night and a duty to occupy a position of authority 
in the government or control of the powers it has 
created. Men of science are citizens as well as scientific 





A’ the annual meeting of the Mathematical 
Association, which was held at the Institute 
of Education, London, W.C.1, on January 4 and 5, 
Prof. E. H. Neville, in taking the chair, explained 
that he occupied that position in consequence of the 
sudden death of the president, Prof. L. N. G. Filon, 
which took place on December 29. After the members 
had stood in tribute to the late president, the business 
meeting took place, at which Mr. W. Hope-Jones was 
elected president for the following year. The existing 
officers were all re-elected and Miss M. A. Hooke 
and Mr. F. J. Swan were elected to the Council in 
succession to Miss G. K. Stanley and Mr. C. T. 
Daltry, who retired under the regulations. A presi- 
dential address, prepared by Prof. Filon previously 
to his illness, was read by Prof. G. B. Jeffery. The 
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The Mathematical Association 


ANNUAL MEETING 
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workers, and they are beginning to realize their special 
responsibilities for securing that the fruits of scientific 
knowledge are used for human welfare. It would be 
a betrayal of the scientific movement if scientific 
workers failed to play an active part in solving the 
social problems which their contributions to natural 
knowledge have created. 
extension of the application of scientific method to 
the consideration of social, economic and political 
questions, so that accurate knowledge may be obtained 
upon which sound conclusions may be based and 
progressive policies established. 


They must promote the 


Other lectures at the meeting were varied in type. 


Prof. P. M. 8. Blackett talked on cosmic rays; Mr. 
W. D. Seymour on the heating, lighting and ventila- 
tion of schools ; 
of chemistry ; Prof. Allan Ferguson on capillarity ; 
Mr. J. Z. Young on “Brain Waves’’ (dealing with 
the regular rhythmical changes of electrical potential 
recorded for numerous parts of the brain); Mr. A. 
Rodger talked on vocational guidance and Dr. C. C. 
Paterson on the appraisement of lighting. 


Dr. Sherwood Taylor on the origins 


Two discussions were also held. The first dealt 


with the problem of laboratory assistants in schools. 
The Committee of the Association is in the course of 
preparing a memorandum on this matter, and the 
opinions expressed at the meeting will be incorporated 
therein and will be published. The second discussion 
dealt with the relations between school and uni- 
versity science teaching. 
almost invariably lead to the difficulties of univer- 
sity scholarship 
exception. 


Discussions of this type 
examinations, and this was no 


At the business meeting, Prof. James Gray of 


Cambridge was elected as president for next year. 


In succession to Mr. F. R. Snell (Eastbourne College), 
Mr. W. Ashhurst (Stretford Grammar School), Mr. 
L. G. Smith (Trowbridge Grammar School) and Dr. 
W. G. Davies (Royal Grammar School, Newcastle), 
who retired from the Committee, the meeting elected 
Mr. J. W. Cottingham (Barnsley), Mr. R. E. Williams 
(Oxford), Mr. G. Fowles (Latymer Upper School) and 
Mr. R. P. Ayres (Leys School). Mr. S. V. Brown 
(Liverpool Institute) was re-elected general secretary, 
Mr. B. M. Neville (William Ellis School), honorary 


treasurer and Mr. W. Ashhurst (Stretford) as annual 


meeting secretary. S. V. B. 


address, which was entitled “Mass and Weight in 
Newtonian Mechanics’, and contained an analysis 
of the fundamental ideas of dynamics, will be 
printed in full in a forthcoming issue of the Mathe- 
matical Gazette. 

Prof. D. R. Hartree then spoke on ““The Mechanical 
Integration of Differential Equations”. Prof. Hartree 
referred first to the need for mechanical contrivances 
for carrying out extended calculations in pure and 
applied science. So far as purely arithmetical calcu- 
lations are concerned, this need has been largely met, 
but the use of machinery for dealing with problems 
relating to rates of change is not yet widespread. 
He explained, illustrating by lantern slides, the 
mathematical and mechanical principles of the 
differential analyser, a type of machine invented by 
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Dr. Bush of Boston, U.S.A. Only four complete 
machines are at present in existence, two others 
being in the course of construction. He showed a 
number of slides illustrating the machine in use at 
the University of Manchester and explained that 
this machine contains some devices which represent 
an English improvement on the American model, 
notably in regard to the solution of equations in- 
volving a time-lag. Some results, including those of 
problems arising from practical and technological 
sources, were shown. 

At the first session on January 5 a discussion on 
“The Relative Value of Pure and Applied Mathe- 
matics” was opened by Dr. W. G. Bickley. Dr. 
Bickley put forward a case for the wider inclusion 
of applied mathematics in the school curriculum. 
He laid stress on the fact that the performance of 
university students in pure mathematics is invariably 
superior, on the average, to their performance in 
applied mathematics. Mr. C. G. Nobbs, while agreeing 
with Dr. Bickley, pointed out that this discrepancy 
of results may be due, at least in part, to difficulties 
inherent in the experimental nature of the subject 
and the close interplay of principles involved. Miss 
K. I. Sayers pleaded for a closer association between 
physics and mathematics and issued a warning 
against premature specialization to the exclusion of 
literary and artistic subjects. 

Mr. N. R. C. Dockeray read a paper on “The Law 
of Quadratic Reciprocity”. Mr. Dockeray first gave 
an introductory series of results on quadratic residues 
and then passed to the consideration of Gauss’s Law. 
He gave an exposition of the third of the six proofs 
which Gauss constructed. This proof (as modified 
by Eisenstein) can be cast into a geometrical form 
suitable for discussion with a Sixth Form. Mr. 
N. M. Gibbins read a paper on “The Feuerbach 


Quadrilateral”, namely, the figure formed by the four 
tangents at the points where the nine-points circle 


touches the inscribed and escribed circles. The 
subject was approached by areal co-ordinates, and 
many interesting and elegant results were given. 

In the afternoon, at a crowded meeting, Mr. M. 
Black spoke on “The Relevance of Mathematical 
Philosophy to Mathematical Teaching”. He defined 
mathematical philosophy as an attempt to analyse 
the nature of mathematics and its relation to other 
branches of knowledge. Mr. Black outlined in some 
detail the system of symbolic logic proposed by 
Boole and, after referring to other systems, dealt 
with some famous paradoxes arising out of the 
attempt to construct such systems. The attempt to 
avoid, or explain, these paradoxes led Russell to the 
theory of types. Mr. Black demonstrated how, if 
this were adopted, certain types of mathematical proof 
would be rendered invalid and pointed out that these 
considerations all seem to point to the fact that 
mathematics would be for ever an ‘unfinished system’. 

The last meeting was devoted to a discussion on 
“Teaching the Complete Duffer”. This was opened 
by Mr. B. L. Gimson, who denied the existence of a 
complete duffer. He said that in the attempt to rouse 
the dormant interest of backward pupils in mathe- 
matics, one should appeal to both curiosity and utility. 
In the former case he stressed the use of magic 
squares, dissection puzzles and historical considera- 
tions, while the latter might well lead to a treatment 
of such topics as accounts, arithmetic of citizenship, 
insurance, etc. He emphasized the need for small 
classes in this work. Mr. F. C. Boon stated that the 
‘duffer’ as well as the brilliant boy ought to have a 
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‘fair deal’. For this purpose ‘duffer’ classes 
small, their pace slow and their atmosphere 
that these children may not be deterred fron 
questions which might appear obvious by 
of ridicule. He referred also to the difficultic 
out of the misinterpretation of common wo 

Dr. F. H. Dodd commenced by stating 
approached the problem from the angle 
psychologist. Cases of ‘duffers’ may be attri! 
(a) educational or environmental failures, (/)) emo. 
tional disturbance. He went on to consider various 
types of these failures, illustrating his remarks by 
comments on cases from his own experienc:s. He 
added some interesting remarks on the disco 
the precise ‘point of failure’. In cases of emotional 
disturbance, he said that he had frequently noticed 
that mathematics is the first subject to be a‘fected, 
An interesting discussion followed. 

A publisher’s exhibition was held in connexicn with 
the meeting. A full report of the proceedings will be 
published in later issues of the Mathematical Gazette, 


ery of 


Thyrite Surge Diverter 

HEN a lightning flash takes place near overhead 

lines, it starts an impulsive rush of electricity 
in them which, unless it is diverted in its path, may 
damage or even smash costly machinery with which 
it is connected. Electricians, first in connexion with 
communication circuits and afterwards in connexion 
with power transmission circuits, have sought for 
many years for a substance which is an insulator at 
the working pressure but at high pressures is a 
conductor. Connecting a cylinder of this substance 
between an overhead conductor and earth does not 
interfere with the ordinary working of the line, but 
when a surge of electricity raises the pressure the 
conducting power of the substance leads the surge 
safely to earth and so protects the machinery. These 
devices were formerly called ‘lightning arresters’ but 
are now known as surge diverters. 

The discovery of thyrite provided the desired 
material. It is a dense, homogeneous inorganic com- 
pound of a ceramic nature, perfectly stable, mechanic- 
ally strong and is an insulator at one voltage and an 
excellent conductor at a higher voltage. Its electrical 
resistance increases 12-5 times each time the voltage 
is doubled. It appears to conform to this law in- 
definitely without change, regardless of the rate at 
which the voltage is applied for either continuous 
or alternating pressures or fast impulses. In a list 
(Thyrite Surge Diverters, No. H. 4506-1) issued by 
the British Thomson-Houston Co., Ltd., of Rugby, 
a descriptive account of these diverters is given for 
alternating current circuits not exceeding 220,000 
volts working pressure. 

A complete diverter consists of a number of standard 
size units stacked in series, the number depending 
upon the voltage rating. Each unit has a normal 
rating of 11,000 volts and has its own built-in series- 
gap. It is 11 in. in diameter, 15 in. high and weighs 
75 lb. Cathode ray oscillograms are shown which 
show the impulse protecting characteristics of the 
standard 11,000 volt unit. When the crest of the 
impulse wave is 40,000 volts the insulation breaks 
down. The impulse voltage attending a 1,500 ampere 
surge current across the diverter unit is only 34 kv. 
crest. The surge voltage permitted by the thyrite 
diverter increases in direct proportion to the number 
of diverter units from line to earth. 
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Science News a Century Ago 


Prof. Moll 

Ix various papers and in the annual report of the 
Royal \stronomical Society are to be found notices 
of Prof. Moll, of Utrecht, who died at Amsterdam 
on January 17, 1838. Moll was born on January 18, 
1785, and as @ youth spent some time as a clerk in 
a business house in Amsterdam, his native place, 
devoting his leisure to the study of mathematics and 
astronomy and other subjects. When about twenty- 
one years of age, his father allowed him to relinquish 
business and he became a student first at Amsterdam 
under van Swinden, and then at Utrecht and Paris, 
and in December 1812 was made professor of mathe- 
matics and natural philosophy in the University of 
Utrecht. While holding this post he was placed in 
charge of the ““Waterstaat’’ on which fell the re- 
sponsibility of preventing inundations, and also had 
care of the chronometers for the Navy. 

In 1824 Moll contributed a paper to the Philo- 
sophical Transactions on the velocity of sound, and 
in 1831 published a comparison of British, French 
and Dutch weights. That same year he published 
a pamphlet entitled “On the Alleged Decline of 
Science in England’’, in answer to Babbage’s work 
“Reflections on the Decline of Science in England, 
and on Some of its Causes’’, Three years later he 
received an honorary degree from the University of 
Edinburgh and was also made an honorary freeman 
of the city. In 1835 he was charged by the King of 
Holland to make a series of observations on the tides 
around the Dutch coast, his report being sent to 
Whewell. 


Henry Earle (1789-1838) 

Henry Eare, one of the most distinguished 
surgeons of his time, who was born on June 28, 1789, 
came of a celebrated medical family, his father, 
Sir James Earle, being surgeon to St. Bartholomew’s 
Hospital and a skilful lithotomist, and his maternal 
grandfather the illustrious surgeon Percival Pott. 
From an early age, he showed a striking predilection 
for surgery, so that at the age of sixteen years he 
became an assistant to his father. He qualified in 
1808, when he was made house surgeon at St. 
Bartholomew's Hospital, and three years later set 
up in independent. practice. In 1813, he won the 
Jacksonian prize of the Royal College of Surgeons 
for an essay on diseases and injuries of nerves, and in 
1819 he was awarded two prizes by the Royal Society 
of Arts for the invention of a bed for fracture of the 
legs. 

In 1815 Earle was appointed assistant surgeon 
to St. Bartholomew’s Hospital and twelve years later 
full surgeon on retirement of Abernethy, when he 
started a series of clinical lectures which continued 
until his death in 1838. In 1822 he was elected fellow 
of the Royal Society. In 1833 he was appointed 
professor of anatomy and surgery at the Royal 
College of Surgeons. Two years later he was elected 
president of the Royal Medical and Chirurgical 
Society and held this office for two years. On the 
accession of Queen Victoria in 1837 he was appointed 
surgeon-extraordinary to Her Majesty. In addition 
to twelve surgical papers in the Medico-Chirurgical 
Transactions and two in the Philosophical Trans- 
actions, he published a book entitled “Practical 
Observations in Surgery” in 1823. He died in his 
fiftieth year, on January 18, 1838. 
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A Severe Frost in England 


In January 1838, Airy visited Sedgwick at Norwich, 
whence he wrote to his wife on January 21: “I do 
not know what degree of cold you may have had 
last night, but here it was (I believe) colder than 
before—thermometer close to the house at 3°.” 
According to the “‘Annual Register” for 1838, the 
frost set in on the evening of Sunday, January 7, 
and continued for more than a fortnight. On January 
20 at 6 a.m. the thermometer at the receiving-house 
of the Royal Humane Society in Hyde Park stood 
at —3°F. and on January 20 and 21 the Thames 
was completely blocked with ice, “the navigation 
was stopped in toto, and a spectacle which has not 
presented itself for many years was observed. Several 
men passed over the ice in safety from one shore to 
the other, below bridge, and during the whole of the 
day there was a regular communication between the 
vessels lying in the middle off the Tower and the 
shore over the ice. . . . There was a complete block 
at Blackwall. ... No steamers came in or went 
out of the river on the 20th and it appears that the 
various reaches below Greenwich were as full of ice 
as the upper and lower pools. Even at Gravesend 
the business was suspended. . . . On Thursday the 
25th a sheep was roasted whole on the ice near the 
centre of the river, near the Suspension Bridge, 
Hammersmith. Three skittle-grounds were formed 
on the ice opposite the east corner of the Custom 
House, and the game was played by great numbers 
On Gi. oss 


The Continental Universities 


In the January number of the Gentleman's 
Magazine, 1838, was an article entitled “Statistical 
Accounts of the Continental Universities”, by a 
German. 

When speaking of the Russian 
it was said: “Writers have boasted that the 
Russians are making rapid progress in science, 
owing to the excellent management of the govern- 
ment with respect to the universities; but a 
proper description of, and an examination into, 
the systems by which they are upheld would 
lead to a very different result.” In the six 
universities of Russia the number of students 
was: Charkow 342, Dorpat 536, Kasan 252, 
Kiew 120, Moscow 419 and Saint Petersburg 285. 
In these several institutions are employed and 


universities, 


paid by the Government no fewer than three 
hundred and thirty-eight professors and func- 
tionaries the latter, however, we may state 


to be no better than spies, each holding his 
particular office, and all appointed for the special 
purpose of keeping a strict guard over the political 
dispositions of the students; a system that cannot 
be too much censured.” 

Referring to the German universities, which 
boasted a total of about 16,000 students, the writer 
said: “In our sketch of the German Universities, 
we shall have no difficulty in drawing a picture 
which will display a very remarkable contrast to 
that already before the reader. Germany 
is par excellence the land of universities, and famous 
not only for their numbers but also their good 
organisation.’’ At that time the number of students 
at Berlin was 1746, at Munich 1300, at Géttingen 
823, at Breslau 768, at Bonn 701, at Tiibingen 664 
and at Heidelberg 456. 
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Societies and Academies 


Dublin 
Royal Dublin Society. November 23. 

H. H. Drxon and L. A. T. Battarp: A simple 
method of showing tension in the sap of a plant. 
If a branch of Vitis striata is clamped sufficiently 
tightly to close the vessels and to crush the cells 
around them, and is then cut off from the plant below 
the clamp and allowed to wilt completely, on after- 
wards cutting the stem above the clamp under water, 
the recovery of the shrivelled leaves and sagging 
petioles will be a matter of hours. Transpiration has 
caused the water-columns to break with the formation 
of bubbles in the vessels, and on cutting, atmospheric 
pressure partially refills the vessels so that the 
capillary forces around the remaining bubbles lead 
to their gradual complete solution. The water supply 
is re-established, and the observed tardy recovery 
brought about. If, however, the clamped stem is 
cut under water as soon as the petioles have sagged 
into a vertical position, but before the leaves show 
shrivelling, an immediate recovery will be noted, 
being complete within 10-12 minutes of the cutting. 
That complete recovery is not instantaneous seems 
to be due to delay in the release of the tension, owing 
to the resistance experienced by the water in entering 
the cut trachex, and to semi-permanent deformation 
of the tissues. The fact that the movements of the 
petioles at successive nodes are simultaneous is further 
justification for regarding these immediate movements 
as due to the release of tension in the water-columns. 

J. H. J. Poote: The theoretical efficiency of 
cylindrical ionization chambers when used for 
estimating radon by 2z-particle counting. When 
finding the radioactivity of rocks by counting the 
a-particles due to the resultant radon and products 
of rapid decay, the number of particles per min. per 
10-" gm. of radium may be found by direct experi- 
ment. A useful check is afforded by comparing this 
with the theoretical value. This depends on the 
dimensions of the chamber, the minimum range 
within the chamber which the counter can detect, 
and the distribution of the active deposit. By the 
use of approximate methods of integration, it is 
shown that the efficiency of the chamber used should 
be about 58 per cent. The experimental figure is 
only slightly below this, indicating fairly complete 
de-emanation of the rock in the furnace used. 


December 14. 

Rosert McKay: Conidia from infected bud- 
scales and adjacent tissue as a main source of primary 
infection with the apple scab fungus. A definite 
relation was shown to exist between the severity of 
apple scab on the trees in 1936, and the number of 
infected buds occurring in the dormant season, and 
also between the number of such infected buds and 
the outbreak and development of the disease in 1937. 
Such centres of infection explain the appearance of 
apple scab in the spring of the year on varieties like 
Bramley’s Seedling, in the absence of both scabbed 
wood and dead over-wintered leaves. 


Paris 
Academy of Sciences, November 29 
1021—1112). 
Lucren Caveux: The anomalies of the structure 
and composition of the Albian phosphates of the 
Paris basin, and some consequences. 


(C.R., 205, 
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Georces Giraup: New properties of certain 
equations in which principal values of ntegraj 
appear. 

Marc Krasner: The number of superbo:iies of , 
given degree of a body of p-adic numbers. 

W. Kozaxrewicz: The necessary and 
conditions of stochastic convergence. 

Lucten Gopgeaux: The points of diramation of 
multiple algebraic surfaces. 

Davip Wo kowrrscu : The role of the quaciries of 
inertia in the theory of elliptical co-ordinate 

Georces KureEPA: Monotone transformat ions of 
partially ordered ensembles. 

ALBERTO GONSALEZ DOMINGUEZ : 
Laplace. 

Isare Maxtmorr: A continuous and essentially 
increasing function. , 

Jacques Sotomon: The quantum mechanics of 
systems of electrified particles. 

Hervé Fasre: The displacements of the nodes 
and apsides in planetary systems. 

René Lucas: The radiation tensions of trans. 
versal waves of inertia and of viscosity of liquids. 

AvuREL Potrop: Contribution to the study of a 
method for the comparison of the specific heats of 
gases at temperatures much higher than the sur. 
rounding temperature. 

OvanGe Te-TcuHao and ANDRE LANGEVIN: The 
state of equilibrium between large and small ions in 
a gas. 

FERNAND GALLAIS: The magnetic properties of 
the mercury double iodides. Mercury keeps its usual 
diamagnetism in the double iodides. The view of P. 
Pascal that these salts may be paramagnetic is not 
confirmed by these experiments. 

Henri Muraovur and ALBEert MicHe.-Lévy : 
new method for obtaining the spectra of metals. 
The pulverization of a metal in contact with a 
powerful explosive gives high temperature spectra 
closely connected with Anderson spectra obtained 
by the exploded wire method. 

L. Herman and Mme. HeERMAN-MontTaGnNeE: Re. 
mark on a possible interpretation of the bands of ozone. 

Serce NIkitrve: Theoretical considerations on 
the dichroism of flow. 

JeAN CRUSSARD and SERGE GORODETZKY : Stimu- 
lation function of the nuclear reaction Be(x, n). The 
possibility of determining the mass of the neutron 
by a new method. The method is based on the 
disentegration of boron by neutrons slowed down in 
paraffin. 

Miapven Paré: The action of dilute 
hydroxides on cupric hydroxide. 

Ltvy Herman: The polymerization of gases and 
the equations of state. 

Paut Renaup: A new conception of chemical 
inertia. 

Victor AuGER: Crystallized molybdenum blue. 
The exact conditions for the production of the 
crystals are given: Mo,0,, and Mo,O, are possible 
formule. 

MLLE. YVONNE GARREAU : 
pounds of the diphenols. 

René Trucset: The valencies of carbon. 

JEAN Wyart: A case of polymorphism by the 
progressive passage of a crystalline arrangement to a 
more symmetrical one, observed on leucite. 

Rosert Larritre: The Trias and Lias of Menaa 
in Aurés (Algeria). 

Jean Lacoste: The nature of the deep disloca- 
tions in the central part of the Prerif (Morocco). 
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Jean FecpMaANN and Mite. GENEvitve Mazoyver : 
The identity of Hymenoclonium serpens and the 
rotonema of Bonnemaisonia asparagoides. 

Gzorces DEJARDIN, ALBERT ARNULF and RENE 
Farcon: The atmospheric absorption and the o- 
eficients of absorption of ozone in the visible 
spectrum. 

AnTOINE DE Cuenac: The experimental synthesis 
of the hairy form of Bromus sterilis by double inter- 
epecific hybridization. 

Marc Suwonet: The caryological study of some 
species of Cistus. ; 

Jean Louis VipaLt: The primary causes of 
chlorosis on limestone soils. Experiments supporting 
the view of P. Mazé, Ruot and Lemoigne that 
chlorosis on limestone soils is due to an iron de- 
ficiency, caused by the precipitation of the iron in 
an insoluble form by the lime. 

AnprE Partitot: New researches on the histo- 
physiology of the fat body and of the ectodermal 
tissues of the mulberry tree silkworm during the 
change of skin. 

Marc DE LARAMBERGUE: Pigmentary varieties 
of Bulinus (Isidora) contortus ; their interest in the 
genetic analysis of fecundation. 

PouirrE L’Herirrer and GEorGcEsS TEISSIER : 
A hereditary physiological anomaly in Drosophila. 

Emme Rousseau: The isolation of an oxidizing 
factor from the blood of cancerous patients and of 
The deficiency of cancerous blood 
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Jean LorsELEuR: The mode of action of pepsin. 
Measurements of the electro-kinetic potential of a 
protein submitted to the action of pepsin confirms 
the hypothesis according to which proteolysis is 
preceded by fixation of the pepsin on the protein. 

Jean Le Catvez: The spiral chromosomes of the 
first schizogonic mitosis of the foraminfer Patellina 
corrugata. 

ConsTaNTIN LevapiTI and ARON VAISMAN : 
endotoxic chemotherapy. 
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Amsterdam 
Royal Academy (Proc., 40, No. 9, Nov. 1938). 

E. Conen, W. A. T. CoHEN-pE MEESTER and J. 
LanDsMAN: Acute tin pest. The presence of small 
traces of bismuth greatly retards the transformation 
of white tin into grey tin at — 50°C., but that of 
small traces of aluminium has the contrary effect. 

L. G. M. Baas Becxrne and E. A. Hanson: Note 
on the mechanism of photosynthesis. 

J. G. van DER CorPput: Weyl’s method in the 
theory of numbers (2). 

R. Werrzenséck : Trivectors (2). 

P. E. VERKADE, J. VAN DER Leg, A. J. S. VAN 
ALpHEN and M. Euzas: Researches on fat meta- 
bolism (8). Feeding experiments on dogs with sodium 
salts of normal saturated dicarboxylic acids. 

A. G. vAN VEEN and J. C. Lanzine: Analysis of 
provitamins A in blood serum. 

G. BrorrsMa : Preliminary records of the velocity 
fluctuations in a boundary layer before and after the 
transition to turbulent motion. 

J.C. van Hitie: Influence of magnesium on the 
relation between chlorophyll content and rate of 
photosynthesis. 

Miss W. A. E. van DE Geyn: Age of the Elsloo 
beds. The Elsloo conglomerate and the overlying thin 
glauconiferous sandy bed examined in the excavation 
of the Juliana canal are of Lower Pliocene age. 
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J. Scumutzer : Triangular sugar crystals. Some 
remarkable crystals obtained from sugar solution 
which had been treated many times with charcoal 
and filtered. They showed the same crystallographic 
angles and optical properties as ordinary cane sugar 
crystals but had an entirely different habit. 

J. Roos and C. Romisn : The oxygen dissociation 
curve of the cow’s blood during pregnancy and the 
dissociation curve of the blood of the new-born 
animal during the time immediately after birth, 


Vienna 
Academy of Sciences, November 11. 


E. Citar: Structure of the southern Radstadter 
Tauern. The results suggest the operation of two 
distinct processes in the formation of this region. 
The first consisted of folding under high pressure. 
The second consisted of displacements along planes 
intersecting obliquely the structural elements formed 
during the first phase. 

J. Pra, 8S. R. N. and K. 8. Rao: Dasycladacee 
from the intermediate sedimentary layers of the 
Deccan trap at Rajahmundry in South India. 

W. FLEISCHMANN and SuSANNE Kann : Rapid test 
for sex hormones. The Loewe and Voss test for niale 
sex hormone, which uses mitosis of the mucous mem- 
brane of the vesicular gland of the mouse as an 
indicator, has been improved. Colchicin is injected 
39 hours after the injection of the hormone. This 
arrests mitosis at the metaphase, and thus a larger 
number of mitotically dividing cells are made visible. 

A. Srever: Determination of the species of 
Harpacticus nicwensis Claus. 

A. W. Rerrz and R. Sasatuy: Studies of the 
Raman effect (80). Nitrogenous substances (9). 
Nitriles. Nitriles of unsaturated acids and dicyanide. 


November 18. 


O. Pesta: Freshwater crabs (Potamonides) of 
southern Greece. From the geographical distribution 
it is concluded that Potamon fluviatile is a direct 
descendant of P. potamios. 

F. Ereaicu and R. Sma: Viscosity of solutions. 

W. Knapp: Phenyl-(2-methyl-naphthyl-1)-amino- 
o-curboxylie acid. 


Washington, D.C. 


National Academy of Sciences (Proc., 23, 561-593, 
Nov. 15). 


A. V. Manza: (1) Some North Pacific species of 
articulated corallines. (2) New species of articulated 
corallines from South Africa. 

S. CHANDRASEKHAR : The stability of the radiative 
gradients in the interior of a star. A mathematical 
discussion. 

H. B. Tuxey: Plant parts of deciduous fruits 
which give evidence of being favourable for tissue 
culture. Micropylar region of the integuments at 
time of full bloom, and entire integuments and 
placental region of the inner wall of the carpel of the 
peach exised after full bloom, are easily removed 
aseptically and develop well on culture media. 

A. GieyzaL: Transfinite real numbers. 

G. A. Miter: Groups which contain a Hamil- 
tonian subgroup of odd prime index. 

A. D. Micuat and D. H. Hyers: Differential 
invariants in a general differential geometry. 
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Forthcoming Events 


Monday, January 17 

Roya. .Grocrapnicat Society, at 5.— 

“Population Changes in the Colliery 
Northumberland and Durham’’. 


Smailes : 


A. E. 


Tuesday, January 18 
Eveentics Society (in the Rooms of the Royal Society, 
Burlington House, W.1), at 5.15.—Dr. G. F. McCleary : 
“Population Problems in the British Commonwealth”. 
. M. Reisser: “Are 
* (succeeding 


Kino's C OLLEGE, Lonpon, at 5.30.—S 
Welding Developments and " Apolientions’ 
lectures on January 25 and February 1). 


Wednesday, January 19 

Royal Mrcroscorican Soctery, at 
Meeting. 

Dr. R. 8. Clay: “A Review of the Mechanical 
Improvements of Microscopes in the Last Forty Years” 
(Presidential Address). 

Roya Socrery or Arts, at 8.15.—D. M. T. Morland : 
“Recent Investigations into Bee-keeping at Rotham- 
sted”’. 

Roya. 
General Meeting. 
Address). 


5.30.—Annual 


Mereoro.ogicaL Society at 7.30.—Annual 
Dr. F. J. W. Whipple (Presidential 


Thursday, January 20 
Roya. Soctety, at 4.30.—Prof. D. Keilin, F.R.S. and 
Dr. E. F. Hartree: “Mechanism of the Decomposition 
of Hydrogen Peroxide by Catalase”’. 

H. J. A. Dartnall, Dr. C. F. Goodeve and Dr. R. J. 
Lythgoe: “Effect of Temperature on the Photo- 
Chemical Bleaching of Visual Purple Solutions”. 

J. W. Hughes: “The Monaural Thresholds Effect of 
a Subliminalcontralateral Stimulus”’. 


Appointments Vacant 
APPLICATIONS are invited for the following appointments, on or 
before the dates mentioned : 

Ill) to the B.B.C.—The 


RESEARCH ENGINEERS (grades Il and 
Broadcasting House, W.1 


Engineering Establishment Officer, B.B.C., 
(January 17). 

ASSISTANTS (grade LII, male) at the Chemical Defence Experimental 
Station, Porton—The Chief Superintendent, Chemical Defence Re- 
search Department, 14 Grosvenor Gardens, London, 8.W.1 (January 
19) 

ORGANIZER OF AGRICULTURAL EDUCATION in West Suffolk—The 
Chief Agricultural Officer, Shire Hall, Bury St. Edmunds (January 22) 

Juston CHEMIST in the Midland Agricultural College, Sutton 
Bonington, Loughborough—The Principal (January 24). 

PRINCIPAL of the Chesterfield Technical College—The Director of 
Education, County Education Officer, St. Mary's Gate, Derby 
«January 31). 

ASSISTANT NATURALIST and a BACTERIOLOGIST at the Laboratory 
of the Freshwater Biological Association, Wray Castle, Ambleside, 
Westmorland (January 31). 

Curgmist in the Department of the 
Government Chemist, Clement's Inn 
(February 1). 


Government Chemist ae 
Passage, Strand, W.( 





Reports and other Publications 
(not included in the monthly Books Supplement) 
Great Britain and Ireland 


Saorstét Bireann: Roinn Talmhaiochta (Department of Agri- 
culture): Brainse lascaigh (Fisheries Branch). eport on the 
and Inland Fisheries for the Year 1936. (P. No. 2766.) Pp. 32. (Dublin : 
Government Publications Sale Office.) 9d. (612 

East African Agricultural Research Station, Amani. 
Report, 1936-37. (Colonial No. 144.) Pp. 47. (London: 
Stationery Office.) ls. net. 

Contribution to Progress 
of the Electrical Association for Women. 
Association for Women.) 34. 


Ninth Annual 
H.M. 
[612 
: an Account of the Aims and Activities 
Pp. 12. (London: Electrical 

(612 


Districts of 


1938, VoL. 14] 


Department of Scientific and Industrial Research. port of 
Fuel Research Board for Year ended 3ist st March 1937 
poor ry the Director Pp. ix+213 +5 
( H.M. Office.) 3s. 6d. net. 


Association. Annual Report, 1936-37 
Marine Biological EZ on.) {612 
Society. arene 
Royal M 


June 1937). Pp. ii+117-170. ( 
2s. 6d. 


Report of the Government Chemist upon the Work of the Goven. 
ment Laboratory for the Year ending 3ist March 1937: with 
dices. Pp. 45. (London: H.M. Stationery Office.) Od. net 

Empire Cotton Gro Corporation. Cotton Pest Cont 
in Southern and Central Africa and the Rhodesians. By roe 
—— Pp. ili+37. (London: Empire Cotton Growing Cor, 


be pay of Durham. Abstracts of Theses for Doctorates 
sented by Candidates who have received the 
during the Academical Year 1936-7. Pp. 17. ( 
of Durham.) 
Technical i — of the ww 
nt Cou Series 
». B Dr. L. rng AN. 0 
velopment t Council. 


JAN. 


Royal Hotesnshnosol mary to 


Transactions of the American Philosophical Society 
Vol. 28, Part 2: The Mammalian Fauna of the White 


By William Berryman Scott and Glenn Lowell Jepsen. 2: 
Rodentia. By Albert Elmer Wood. Pp. 153-269 + plates, 23-33 
(Philadelphia: American ] Society; I ion : 
University Press.) 9s. net. 

Addresses at the Exercises and Science Symposium during the 
Dedication of the New _ of Mellon Institute, Pit 
Pennsylvania, May 6 and 7, 1937. Pp. ili+71. (Pittsburgh, 
Mellon Institute.) 

Western Australia. Annual Progress Report of the Geologieal 
Survey for the Year 1936. Pp. 51+7 plates. (Perth: Governma 
Printer.) (712 

Havsforskningsinstitutet. IstjAnsten i Finland. Pp. 65. (ie 
singfors: Havsforskningsinstitutet.) 

Conseil Permanent International pour |'Exploration de la Mer, 
Bulletin statistique des maritimes des pays du nord 4e 
l'ouest de l'Europe. Rédigé par D'Arcy Wentworth Thom 
25, pour l'année 1935. Pp. xxiv+47. 3.00 kr. 
verbaux des réunions. Vol. 105, Séme Partie: A 
1937.) Pp. 74. 3.00 kr. (Copenhague: Andr. Fred. Hest et fils.) 

University of Illinois: Engineering Experiment Station. 

No. 206: tude and Frequency of on Illinois Streams. 
By Prof. George W. Pickels. . 62. (Urbana, IL: Unive 
Illinois.) 70 cents. 

Meddelelser om Grenland. Band 102, Nr. 3: Treaarsexpeditions 
til Christian den X's Land, 1931-34—Permische Ganoidfische aus 
Ost . Von Hermann Aldinger. Pp. 392 +44 plates. 22.00 kr, 
Band 104, Nr. 19: The Scoresby Sound Committee's 2nd East Green- 
land Expedition in 1932 to King Christian LX’s Land—-A Contribution 
to the Lnvestigation of the Fauna of the Blosseville ( —. a oe 
land, with special reference to Zoogeography. =e ar 

36. 1.75 kr. Band 108, Nr. 3: 6 og 7 hule Exped 


Pp. 
rg ow ne 1931 ee ee to the Anima’ 
t fA and Kangerdlugasuaq in East G 
By E. Bertelsen. Pp. 58+2 plates. 3.00 00 kr. Band 108, Nr. 4: 60g7 
8: Lae 33—S; = (Araving) fm 
75 kr. Band 
2. FF Expoditioeer ti Ko w Cnriation den X's 
Land udfert i aarene 1926-27 ° 1929 -30—The Fossil Flora of 5 
Sound, East Greenland. Stratigraphic Relations of the 
. By T. M. Harris. Pp. 1s. 4-75 kr. 
logiske Undersegelser i Sy +—A 
Investigation of a Number of Sand Samples from the 
Greenland between Ivigtut and Frederiksdal. R. D. 
Pp. 32. 1.50 kr. Band 
den X's Land 193 
den und ( 
Andersen. Pp. 95 
Christian den X’s oa 193 
Greenland 
Snow-Cover. 
Lichens f) 


t 
a Nr. 1: The 
Wesenberg- Lund. Pp. 25. 
Forlag.) ; 
Carnegie Institution of W 


G 
1.25 kr. (Copenhagen : 


(Washington, D.C. 

Memoirs of the ‘Malayan Meteoro 
Movement of Air Across the Equator. 
plates. (Singapore: Malayan a 

Observatoire de Paris: Section d’ ye = & Meudon. 
synoptiques de la chromospheé t catalogue des fi 
de la couche supérieure. Par L. D’Azambuja. Vol. 1, Fasc. 5, Année 
1935. Pp. 32. (Meudon: Observatoire de Paris.) {812 











